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(54) LIGHT GUIDE PLATE, AND LIGHT SOURCE DEVICE AND DISPLAY DEVICE PROVIDED WITH THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the variance in luminance and to obtain a high contrast and a high display 
quality with respect to a display device used for a display part of a mobile electronic appliance or the like and a light 
source device and a light guide plate which are used for the display device. 

SOLUTION: The light guide plate is provided with a light incidence surface 34 on which light is made incident from an 
LED 22, a light reflection surface 14 which is formed so as to face the light incidence surface 34 and reflects incident 
light from the light incidence surface 34, a light emission surface 16 which is arranged between the light incidence 
surface 34 and the light reflection surface 14 and has a circularly polarizing plate 20 closely stuck to the surface, a 
counter surface 17 which is formed so as to face the light emission surface 16 and where a first counter surface 18 
for guiding the incident light to the light reflection surface 14 together with the light emission surface 16 and a second 



counter face for emitting reflected light on the light reflection surface 14 from the light emission surface 16 are 
alternately arranged. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light reflex side in which said optical plane of incidence is countered from the punctiform light source 
with the optical incidence section equipped with the optical plane of incidence in which light carries out incidence, it is 
formed in, and the incident light from said optical plane of incidence is reflected, The irradiation labor attendant by 
which it has been arranged between said optical plane of incidence and said light reflex sides, and the circular 
polarization of light plate was stuck on the front face by sticking, The 1st opposed face which is countered and 
formed in said irradiation labor attendant, and carries out the light guide of said incident light to said light reflex side 
with said irradiation labor attendant, The light guide plate characterized by having the side edge side where the 2nd 
opposed face which makes the reflected light in said light reflex side inject from said irradiation labor attendant has 
been arranged between the opposed face arranged by turns, and said optical plane of incidence and said light reflex 
side, and was formed in the both ends of said irradiation labor attendant and said opposed face. 
[Claim 2] The light reflex side in which it is formed in in the shape of [ which counters said optical plane of incidence 



* from the punctiform light source with the optical incidence section equipped with the optical plane of incidence in 
which light carries out incidence, and uses the arrangement location of said punctiform light source as a focus ] a 
paraboloid, and the incident light from said optical plane of incidence is reflected, The irradiation labor attendant 
arranged between said optical plane of incidence and said light reflex sides, and the 1st opposed face which is 
countered and formed in said irradiation labor attendant, and carries out the light guide of said incident light to said 
light reflex side with said irradiation labor attendant, The light guide plate characterized by having the side edge side 
where the 2nd opposed face which makes the reflected light in said light reflex side inject from said irradiation labor 
attendant has been arranged between the opposed face arranged by turns, and said optica! plane of incidence and 
said light reflex side, and was formed in the both ends of said irradiation labor attendant and said opposed face. 
[Claim 3] Said 1st opposed face is a light guide plate which is inclined and formed so that said optical incidence 
section side may become low in a light guide plate according to claim 1 or 2, and is characterized by the tilt angle 
alpha to said irradiation labor attendant being 0 degree <= alpha<=1 .0 degrees. 

[Claim 4] It is the light guide plate characterized by having the directive improvement section which raises the 
directivity of said incident light in a light guide plate given in claim 1 thru/or any 1 term of 3 as for said optical 
incidence section. 

[Claim 5] The drawing direction of the corner formed by said 1st opposed face and said 2nd opposed face in a light 
guide plate given in claim 1 thru/or any 1 term of 4 is a light guide plate characterized by the slanting thing to said 
optical plane of incidence. 

[Claim 6] It is light equipment characterized by being light equipment which has the punctiform light source which 
injects light, and the light guide plate which carries out the light guide of said light, and using the light guide plate of a 
publication for claim 1 thru/or any 1 term of 5, as for said light guide plate. 

[Claim 7] Light equipment characterized by having the photomixing field which mixes said light which has been 
arranged at the predetermined spacing L, equipped with the predetermined width of face D two or more punctiform 
light sources which inject light, and the travelling direction of said light, and carried out incidence from said two or 
more punctiform light sources, and the surface light source field equipped with the irradiation labor attendant which 
injects said light mixed in said photomixing field. 

[Claim 8] The optical incidence section equipped with the optical plane of incidence in which it is arranged at the 
predetermined spacing, and two or more punctiform light sources which inject light, and said two or more punctiform 
light sources are adjoined, it is arranged, and said light carries out incidence, The light reflex side in which it is 
formed in said optical plane of incidence face to face, and said light is reflected, The irradiation labor attendant which 
makes said said light reflected in respect of the light reflex inject, and the 1st opposed face which carries out the light 
guide of said light which carried out incidence from said optical plane of incidence to said light reflex side, Light 
equipment characterized by having the opposed face by which the 2nd opposed face reflected so that the light 
concerned may inject said said light reflected in respect of the light reflex through said irradiation labor attendant has 
been arranged by turns, and was countered and formed in said irradiation labor attendant. 
[Claim 9] Two or more linear light source sections which inject light, and the optical incidence section equipped with 
two or more optical plane of incidence in which said two or more linear light source sections are adjoined, 
respectively, it is arranged, and said light carries out incidence, Light equipment characterized by having the opposed 
face which the irradiation labor attendant which makes said light inject, the 1st opposed face which carries out the 
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ii light guide of said light, and the 2nd opposed face reflected so that the light concerned may inject said light through 
said irradiation labor attendant have been arranged, and was countered and formed in said irradiation labor attendant. 
[Claim 10] It is the display characterized by using the light equipment of a publication for claim 6 thru/or any 1 term of 
9 in the display which has the display panel equipped with the pixel arranged in the shape of a matrix, and light 
equipment which illuminates said display panel, as for said light equipment. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light equipment and the light guide plate which are used for the 

display list used for displays, such as pocket mold electronic equipment, at it. 

[0002] 

[Description of the Prior Art] Low-power-ization is demanded also of the display with the spread of Personal Digital 
Assistants etc. Although the reflective mold liquid crystal display has realized the low power, if perimeters, such as 
the outdoors, are not sufficiently bright lighting environments, it has the problem that good display quality is not 
acquired. For this reason, generally the reflective mold liquid crystal display is used combining the front light unit 
illuminated according to the flat-surface light source arranged at the display screen side. 
[0003] As the light source of a front light unit, a cold cathode tube and light emitting diode (LED;Light Emitting Diode) 
are used. Many LED in which a light weight and a miniaturization are possible is used for the comparatively small 
liquid crystal display. Since LED is the punctiform light source, in order to illuminate it to homogeneity in the display 
screen unlike the cold cathode tube of a linear light source, the structure for extending light to homogeneity is needed. 
[0004] Drawing 22 shows the configuration of the reflective mold liquid crystal display of the conventional front light 
method. Drawing 22 (a) shows the configuration which looked at the reflective mold liquid crystal display from the 
display screen side, and drawing 22 (b) shows the cross section of the reflective moid liquid crystal display cut by the 
A-A line of drawing 22 (a). As shown in drawing 22 (a) and (b), the reflective moid liquid crystal display consists of a 
front light unit floor line and a reflective mold liquid crystal display panel 102. The polarizing plate 140 is stuck on the 
display screen side front face of the reflective mold liquid crystal display panel 102. Moreover, the transparent 
field-like light guide plate 104 which constitutes some front light units floor line is arranged through the predetermined 
opening at the display screen side of a polarizing plate 140. The almost flat irradiation labor attendant 128 is formed 
in the liquid crystal display panel 1 02 side of the field-like light guide plate 1 04. The optical plane of incidence 1 22 the 
light which injected the light source carries out [ the plane of incidence ] incidence is formed in the left in drawing 22 
(a) of the field-like light guide plate 104, and (b). Two or more gentle slopes 112 which inclined to the optical 
plane-of-incidence 122 side with the comparatively small tilt angle to the irradiation labor attendant 128, and two or 
more steep inclines 110 which inclined to the field 144 side which counters the optical plane of incidence 122 to the 
irradiation labor attendant 128 with the comparatively large tilt angle are formed in the display screen side of the 
field-like light guide plate 104 by turns. 
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[0005] the left in drawing 22 (a) of the field-like light guide plate 104, and (b) - the optical plane of incidence 122 of 
the field-like light guide plate 104 - meeting - a line the light guide plate 106 is arranged, a line - in the both ends 
of a light guide plate 106, LED108 is arranged, respectively, a line - a light guide plate 106 is used in order to 
arrange and linear-light-source-ize the injection direction of the light from LED108 which is the punctiform light source, 
a line ~ the light guide plate 106 has the crevice 142 of the shape of two or more notching in the field which counters 
the field by the side of the optical plane of incidence 122. adjusting the arrangement consistency of a crevice 142 - a 
line a uniform light of quantity of light distribution can be injected now from a light guide plate 106 to the field-like 
light guide plate 104. 

[0006] a line - carrying out total reflection of the light injected from the light guide plate 106 by the gentle slope 112 
and the irradiation labor attendant 128, it progresses and the light which carried out incidence to the steep incline 110 
injects the inside of the field-like light guide plate 104 toward the reflective mold liquid crystal display panel 102. The 
light reflected by the reflector formed in the pixel of the reflective mold liquid crystal display panel 102 penetrates the 
field-like light guide plate 104, and injects it to a display screen side. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the reflective mold liquid crystal display of the conventional front 
light method using LED108 as the light source has the following two troubles. 

(1) They are low effectiveness and low brightness, the light injected from LED108 - a line - incidence is carried out 
to the field-like light guide plate 104 through a light guide plate 106. the utilization effectiveness of the light at this 
time - the line from LED108 - the utilization effectiveness of the light which carries out incidence into a light guide 
plate 106, and a line - the utilization effectiveness of the light in a light guide plate 106, and a line - it becomes a 
product with the utilization effectiveness of the light which carries out incidence to the field-like light guide plate 104 
from a light guide plate 106. For this reason, the utilization effectiveness of light falls inevitably, especially - the 
punctiform light source - a line - since the utilization effectiveness of light and the uniformity coefficient of quantity of 
light distribution become the relation of a trade-off in case it is made a linear light source with a light guide plate 106, 
it is difficult to raise the utilization effectiveness of light. Therefore, in order to illuminate high brightness, since a 
limitation is in the quantity of light per one of LED108, it is necessary to increase the installation number of LED108. 
Drawing 23 shows the configuration which looked at [ four ] the increase and the reflective mold liquid crystal display 
of a front light method carried out for the installation number of LED108 from the display screen side, if the 
installation number of LED108 is increased to four as shown in drawing 23 - a line - it is necessary to enlarge light 
guide plate 106', and the merit of the miniaturization using LED108 is no longer obtained. 
[0008] (2) A manufacturing cost will increase, the configuration using the conventional cold cathode tube - 
comparing - member mark -- increasing - moreover, a line - since it is necessary to arrange a light guide plate 106, 
the field-like light guide plate 104, and LED108 with a sufficient precision, a manufacturing cost will increase. 
[0009] In order to solve the two above-mentioned troubles, the light guide plate of optical round trip structure which is 
made to reflect the light which prepared and carried out incidence of the reflecting mirror in the field (henceforth a 
light reflex side) which counters the optical plane of incidence 122, is made to reflect the reflected light further by the 
steep incline, and is injected to the liquid crystal display panel 102 side is proposed. Drawing 24 shows the 
configuration of the reflective mold liquid crystal display of the front light method of optical round trip structure. 
Drawing 24 (a) shows the configuration which looked at the reflective mold liquid crystal display from the display 
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screen side, and drawing 24 (b) shows the cross section of the reflective mold liquid crystal display cut by the B-B 
line of drawing 24 (a). As shown in drawing 24 (a) and (b), LED108 is arranged in optical plane-of-incidence 122 
center section of the light guide plate 120. Moreover, the reflecting mirror 124 is formed in the front face of the light 
reflex side 126 which counters the optical plane of incidence 122. The almost flat irradiation labor attendant 128 is 
formed in the liquid crystal display panel 102 side of a light guide plate 120. The gentle slope 113 and the steep 
incline 1 1 1 are formed in the side which counters the irradiation labor attendant 128 of a light guide plate 120. As for 
the gentle slope 113, the inclination and the steep incline 111 lean to the light reflex side 126 side with the tilt angle 
of about 45 degrees to the irradiation labor attendant 128 at the optical plane-of-incidence 122 side to the irradiation 
labor attendant 128 with the tilt angle of about 2 degrees. 

[0010] The light which injected LED108 and carried out incidence to the light guide plate 120 spreads the inside of a 
light guide plate 120, repeating total reflection in the irradiation labor attendant 128 and a gentle slope 113, and is 
reflected with a reflecting mirror 124. Since LED108 is the punctiform light source, injection light progresses with 
breadth toward a reflecting mirror 124. For this reason, the quantity of light distribution on a reflecting mirror 124 
becomes homogeneity mostly. It is reflected by the steep incline 111 and the light which reflects with a reflecting 
mirror 124 and carries out incidence to a light guide plate 120 again is injected to the reflective mold liquid crystal 
display panel 102 side. 

[0011) However, even if it uses the light guide plate 120 of the above-mentioned optical round trip structure, there is 
a problem shown below. The light which carried out incidence to the light guide plate 120 from LED108 progresses, 
while most carries out total reflection by the gentle slope 113 and the irradiation labor attendant 128. However, 
between a gentle slope 113 and the irradiation labor attendant 128, the tilt angle of about 2 degrees exists as 
mentioned above. For this reason, the incident angle of the incident light in each sides 113 and 128 will decrease 
gradually, and will become smaller than a critical angle eventually. Since such a beam of light 202 injects from a 
gentle slope 113 or the irradiation labor attendant 128 directly to the exterior of a light guide plate 120 as shown in 
drawing 24 (b), it produces [ the problem that the utilization effectiveness of light will fall J. especially the beam of light 
202 directly injected from a gentle slope 113 to a display screen side -- a steep incline 111 - further -- reflecting - 
the display screen - abbreviation - in order to inject in the vertical direction, the problem that contrast will fall arises. 
[0012] Moreover, although the quantity of light distribution on a reflecting mirror 124 serves as homogeneity mostly, 
since the incident angle of the light to a reflecting mirror 124 changes with distance from the center section of the 
reflecting mirror 124, a luminous-intensity-distribution property does not become homogeneity. For this reason, the 
luminous-intensity-distribution property of the light which reflects with a reflecting mirror 124 and carries out the light 
guide of the inside of a light guide plate 120 again from the light reflex side 126 also becomes an ununiformity. 
Therefore, since the luminous-intensity-distribution property of the light injected on the reflective mold liquid crystal 
display panel 102 also becomes an ununiformity from the irradiation labor attendant 128, the problem that brightness 
unevenness will occur and display quality will deteriorate arises. Reflecting mirror 124 front face is made into a 
dispersion reflector, this problem is not perfect although eased by it being scattered about and reflecting a beam of 
light 204, and since the utilization degradation of the light accompanying the dissipation loss by dispersion of light is 
not avoided, it cannot serve as a perfect solution. 

[0013] Furthermore, the liquid crystal display of the conventional front light method has especially the problem that 
the contrast ratio at the time of front light burning is very low as compared with the contrast ratio at the time of back 



6 



light burning of the liquid crystal display of a back light method. A cause is for a part of light where the light guide 
plate 120 is arranged at the display screen side of the liquid crystal display panel 102, and is irradiated from a front 
light unit to reflect this in the irradiation labor attendant 128 grade of the light guide plate 120 instead of the reflector 
of the liquid crystal display panel 102. 

[0014] In order to prevent an echo in irradiation labor attendant 128 grade, generally the antireflection film is formed 
in irradiation labor attendant 128 front face of a light guide plate 120, and the light guide plate 120 side front face of 
the liquid crystal display pane! 102. However, since both the polarizing plates 140 and light guide plates 120 that are 
stuck on liquid crystal display panel 102 front face are formed by resin, they cannot raise substrate temperature at 
the time of membrane formation. For this reason, a high-definition thin film will not be able to be formed, and 
sufficient acid-resisting effectiveness by the antireflection film will not be acquired, but 0.1 - 0.2% of reflection factor 
will remain. Therefore, since only about ten contrast ratio is obtained, the further high contrast-ization is called for. 
[001 5] The object of this invention can reduce brightness unevenness and contrast is to offer the light equipment and 
the light guide plate which are used for the good high display list of display quality at it. 
[0016] 

[Means for Solving the Problem] The optical incidence section equipped with the optical plane of incidence to which 
light carries out incidence of the above-mentioned object from the punctiform light source, The light reflex side in 
which it is formed in said optical plane of incidence face to face, and the incident light from said optical plane of 
incidence is reflected, The irradiation labor attendant by which it has been arranged between said optical plane of 
incidence and said light reflex sides, and the circular polarization of light plate was stuck on the front face by sticking, 
The 1st opposed face which is countered and formed in said irradiation labor attendant, and carries out the light 
guide of said incident light to said light reflex side with said irradiation labor attendant, The 2nd opposed face which 
makes the reflected light in said light reflex side inject from said irradiation labor attendant is arranged between the 
opposed face arranged by turns, and said optical plane of incidence and said light reflex side, and is attained by the 
light guide plate characterized by having the side edge side formed in the both ends of said irradiation labor 
attendant and said opposed face. 
[0017] 

[Embodiment of the Invention] [Gestalt of the 1st operation] The light equipment and the display which equipped the 
light guide plate list by the gestalt of operation of the 1st of this invention with it are concretely explained using an 
example 1-1 thru/or 1-6. 

[0018] (Example 1-1) Light equipment and a display equipped with it are first explained to the light guide plate list by 
the example 1-1 of the gestalt of this operation using drawing 1 . Drawing 1 shows the configuration of the light 
equipment and the display which equipped the light guide plate list by this example with it. Drawing 1 (a) shows the 
configuration which looked at the display from the display screen side, and drawing 1 (b) shows the cross section of 
the display cut by the C-C line of drawing 1 (a). Moreover, drawing 1 (c) is the perspective view showing the 
configuration of the light guide plate by this example. As shown in drawing 1 (a), (b), and (c), the display by this 
example has two substrates 6 and 8, both substrates 6, the liquid crystal display panel 2 of the reflective mold which 
consisted of liquid crystal which is not illustrated [ which were closed among eight ], and light equipment (front light 
unit) 4 arranged at about six substrate by the side of the display screen of the liquid crystal display panel 2. The liquid 
crystal display panel 2 is equipped with two or more pixels arranged in the shape of a matrix. The non-illustrated 
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«> reflector is formed in each pixel. The circular polarization of light plate 20 is stuck on the light equipment 4 side front 
face of a substrate 6. The circular polarization of light plate 20 consists of lambda / a 4 phase-contrast plate arranged 
in the substrate 6 side, and a linearly polarized light plate arranged in the light equipment 4 side. 
[0019] Light equipment 4 has LED22 and the light guide plate 10 of the punctiform light source. The light guide plate 
10 has the form of sheet of an abbreviation rectangle. The almost flat irradiation labor attendant 16 which injects light 
is formed in the liquid crystal display panel 2 side at the liquid crystal display panel 2 side of a light guide plate 10. 
Moreover, the opposed face 17 which counters the irradiation labor attendant 16 is formed in the display screen side 
of a light guide plate 10. The 2nd opposed face 19 of two or more 1st opposed faces 18 and plurality is arranged by 
turns, and the opposed face 17 is constituted. The optical plane of incidence 12 (optical incidence section) is formed 
in the LED22 side of a light guide plate 10, and the light reflex side 14 is formed in the side which counters the optical 
plane of incidence 12. The 1st opposed face 18 of an opposed face 17 is mostly formed in parallel with the irradiation 
labor attendant 16. The 2nd opposed face 19 leans so that the reflected light from the light reflex side 14 may be 
reflected in the irradiation labor attendant 16 side, and the optical plane-of-incidence 12 side may become low. The 
tilt angle beta to the irradiation labor attendant 16 of the 2nd opposed face 19 is 30 degrees <= beta<=40 degrees, 
and is 40 degrees in this example. The drawing direction of the corners 54 and 55 formed by the 1st opposed face 18 
and the 2nd opposed face 19 is almost parallel to the optical plane of incidence 12 (refer to drawing 1 (c)). 
[0020] As shown in drawing 1 (a), the light reflex side 14 is perpendicularly seen to the display screen, and is formed 
in the shape of [ which uses the arrangement location (emission center) of LED22 as a focus ] a paraboloid. 
Moreover, as shown in drawing 1 (b), the cross section vertical to the display screen of the light reflex side 14 is 
almost vertical to the irradiation labor attendant 16. The reflecting mirror 24 is formed in light reflex side 14 front face. 
Instead of forming a reflecting mirror 24, charges of a high reflector, such as aluminum, may be vapor-deposited on 
light reflex side 14 front face, and the reflective film may be formed in it. By a diagram, although LED22 is arranged in 
the one center section of the optical plane of incidence 12, two or more LED22 may crowd in general, and may be in 
the field it can be considered by predetermined criteria that is a point. 

[0021] A light guide plate 10 is formed of injection molding, and transparent construction material, such as PMMA 
(polymethyl methacrylate), is used. 

[0022] After carrying out spreading formation of the rebound ace court by silicon system resin, the antireflection film 
is formed by the irradiation labor attendant 16 using vacuum deposition. Moreover, the same antireflection film also 
as the light guide plate 10 side front face of the circular polarization of light plate 20 formed on the substrate 6 is 
formed. 

[0023] A light guide plate 10 is designed for the reflective mold liquid crystal displays of 3,5 inches of vertical angles, 
die length L1 is formed in 76mm, and width of face W1 is formed in 59mm. Since the light guide plate 10 is formed 
stair-like by the 1st opposed face 18 formed in parallel at the irradiation labor attendant 16, and the 2nd opposed 
face 19 inclined and formed so that the optical plane-of-incidence 12 side might become low as shown in drawing 1 
(c), thickness differs by the optical plane-of-incidence 12 and light reflex side 14 side. The thickness T1 by the side of 
the optical plane of incidence 1 2 is 1 .0mm, and the thickness T2 by the side of the light reflex side 14 is 1 .9mm. 
[0024] With the gestalt of this operation, as shown in drawing 1 (a), it sees perpendicularly to the display screen, 
LED22 is arranged at the shorter side side of a light guide plate 10, and the distance L1 from LED22 to the light 
reflex side 14 is long relatively to width of face W1 . For this reason, since the swelling to the outside of the light reflex 
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side 14 formed in the shape of [ which uses the arrangement location of LED22 as a focus ] a paraboloid can be 
made comparatively small, a light guide plate 10 can be made small and lightweight. In order that it may be reflected 
by prism, and the light reflected in respect of [ 15 J a side edge may be injected from the irradiation labor attendant 16 
as a light with a large incident angle and may carry out incidence to the liquid crystal display panel 2 after being 
reflected in respect of [ 14 ] a light reflex, it is "a light which is not desirable" in which display contrast is generally 
reduced. Therefore, applying black extinction material to the side edge side 15 etc. raises display contrast. Like a 
Fresnel lens, the light reflex side 14 may divide a paraboloid into a minute prism element, and may form it in a plane. 
By carrying out like this, the light reflex side 14 can be made flat and a light guide plate 10 can be further made into a 
small light weight. 

[0025] Moreover, since it will fully be mixed by the time the injection light from each LED22 arrives at the light reflex 
side 14 by arranging to the shorter side side of a light guide plate 10 when arranging two or more LED22, brightness 
unevenness can be reduced. 

[0026] Next, actuation of light equipment equipped with the light guide plate and it by this example is explained. As 
shown in drawing 1 (b), incidence of the beam of light 60 injected from LED22 is carried out into a light guide plate 10 
from the optical plane of incidence 12. As a refractive index N 1= 1.0 of air, if it is the refractive index N 2= 1.489 of 
PMMA, the critical angle theta 1 (=sin-1 (N1/N2)) in the 1st opposed face 18 and the irradiation labor attendant 16 
will become 42.19 degrees. That is, if the incident angle of the beam of light 60 to the 1st opposed face 18 is 42.19 
degrees or more, total reflection of the beam of light 60 will be carried out by the 1st opposed face 18. Since the 
beam of light 60 which carried out total reflection by the 1st opposed face 18 has the 1st opposed face 18 and the 
almost parallel irradiation labor attendant 16, by the almost same incident angle, incidence of it is carried out also to 
the irradiation labor attendant 16, and it carries out total reflection to it. Thus, the beam of light 60 which carried out 
total reflection by the 1st opposed face 18 or the irradiation labor attendant 16 goes to the light reflex side 14 
altogether, repeating total reflection by the irradiation labor attendant 16 and the 1st opposed face 18, and is 
reflected as a beam of light 61 in respect of [ 14 ] a light reflex. 

[0027] moreover as shown in drawing 1 (a), while two or more beams of light 60 injected from LED22 when seen 
from the display screen side emit the inside of a light guide plate 10 - progressing - the light reflex side 14 - 
incidence is mostly carried out to the whole surface. Since it has the shape of a paraboloid used as a focus by the 
light reflex side 14 seeing perpendicularly to the display screen as above-mentioned, two or more beams of light 60 
reflect the arrangement location of LED22 as two or more parallel beams of light 61 mutually in respect of [ 14 ] a 
light reflex. An almost uniform luminous-intensity-distribution property is realized within a light guide plate 10 by two 
or more beams of light 61. 

[0028] As shown in drawing 1 (b), beam-oMight 6V reflected in respect of [ 14 ] the light reflex is reflected as a beam 
of light 62 by the 2nd opposed face 19. A beam of light 62 is injected from the irradiation labor attendant 16 to the 
liquid crystal display panel 2 side, and carries out incidence to the liquid crystal display panel 2 in an almost uniform 
luminous-intensity-distribution property like a beam of light 61 . 

[0029] Since the 1st opposed face 18 and the irradiation labor attendant 16 are mostly formed in parallel, as for the 
incident angle over the 1st opposed face 18 and the irradiation labor attendant 16 of a beam of light 60 which go to 
the light reflex side 14, unlike the conventional light guide plate 120 shown in drawing 24 (b), the include angle 
beyond a critical angle is maintained. Therefore, the light before arriving at the light reflex side 14 cannot inject from 
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the 1st opposed face 18 directly to a display screen side, and lowering of contrast can be suppressed. 
[0030] Moreover, in this example, since the beam of light 62 which has an almost uniform 
luminous-intensity-distribution- property carries out incidence to the liquid crystal display panel 2, the display of high 
quality with little brightness unevenness is obtained. 

[0031] In addition, the peak of the reinforcement of a beam of light 62 becomes in the direction which inclined to the 
optical plane-of-incidence 12 side about 20 degrees to the direction vertical to the display screen. Therefore, the 
peak of the reinforcement of the reflected light from the liquid crystal display panel 2 also becomes in the direction 
which inclined to the optical plane-of-incidence 12 side about 20 degrees to the direction vertical to the display 
screen. 

[0032] The reflective film 48 of aluminum may be vapor-deposited and formed in fields other than the arrangement 
field of LED22 as the light reflex section among the optical plane of incidence 12. Even if there is light which returns 
from the irradiation labor attendant 16 to the optical plane of incidence 12 among the reflected lights from the light 
reflex side 14 by carrying out like this, without being injected at the liquid crystal display panel 2 side, since it can 
reuse without making the light concerned lose, the utilization effectiveness of light can be raised. Therefore, the 
display of high brightness is obtained. 

[0033] (Example 1-2) Next, light equipment and a display equipped with it are explained to the light guide plate list by 
the example 1-2 of the gestalt of this operation using drawing 2 and drawing 3 . Drawing 2 shows the configuration of 
the light equipment and the display which equipped the light guide plate list by this example with it. Drawing 2 (a) 
shows the configuration which looked at the display from the display screen side, and drawing 2 (b) shows the cross 
section of the display cut by D-D line of drawing 2 (a). Moreover, drawing 2 (c) expands and shows the field A of 
drawing 2 (b). In addition, about the component which has the same functional operation as the component of the 
light equipment which equipped with it the light guide plate list shown in the example 1-1, and a display, the same 
sign is attached and the explanation is omitted. With the configuration of this example, the tilt angle [ as opposed to / 
the 1st opposed face 18 is parallel to the irradiation labor attendant 16, and / the irradiation labor attendant 16 of the 
2nd opposed face 19 ] beta is 30 degrees <= beta<=40 degrees, and it is 37 degrees in this example. As shown in 
drawing 2 (a) and (b), the circular polarization of light plate 20 is stuck on the irradiation labor attendant 16 of a light 
guide plate 10 through adhesion material (not shown). The refractive index N3 of adhesion material is 1.467. Since 
the refractive index N3 of adhesion material and the refractive index of the circular polarization of light plate 20 are 
close to the refractive index N2 (1.489) of PMMA which is the construction material of a light guide plate 10, they can 
lessen extremely the echo of the light in the irradiation labor attendant 16. Moreover, since the light from the light 
guide plate 10 side reflected on the liquid crystal display panel 2 side front face of the circular polarization of light 
plate 20 and substrate 6 front face of the liquid crystal display panel 2 is absorbed with the circular polarization of 
light plate 20, incidence of it is not again earned out into a light guide plate 10. For this reason, the antireflection film 
of the irradiation labor attendant 16 not only becomes unnecessary, but the higher acid-resisting effectiveness is 
acquired. 

[0034] By the way, by having stuck and stuck the circular polarization of light plate 20 on the irradiation labor 
attendant 16, the critical angle in the irradiation labor attendant 16 changes, and becomes critical angle theta2(=sin-1 
(N3/N2)) =80.1 degree. It will be gradually absorbed with the circular polarization of light plate 20 in a light guide, and, 
as for the light which carries out incidence to the irradiation labor attendant 16 at an include angle smaller than 80.1 
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degrees, the utilization effectiveness of light will fall a light guide plate 10. Therefore, in order to suppress decline in 
the utilization effectiveness of light, it is necessary to raise the directivity of the light of the thickness direction of a 
light guide plate 10 by a certain approach. In order to carry out incidence of the light to the irradiation labor attendant 
16 at the include angle of 80.1 degrees or more, the light injected in the light guide plate 10 from the optical plane of 
incidence 12 should just make the normal of the optical plane of incidence 12, and the angle (henceforth an outgoing 
radiation angle) to make less than "9.9 degrees about the thickness direction of a light guide plate 10. In addition, 
the optical plane of incidence 12, and the irradiation labor attendant 16 and the 1st opposed face 18 lie at right 
angles mostly. 

[0035] It found out that as for invention-in-this-application persons the method [ cross section ] using the taper-like 
light guide line 30 could raise the directivity of light most efficiently as a result of conducting various examinations of 
the approach of raising the directivity of light. As shown in drawing 2 (a), (b), and (c), the light guide line 30 (directive 
improvement section) for raising directivity is formed in one with a light guide plate 10, and has the optical plane of 
incidence 34, the irradiation labor attendant 35 of imagination, and the taper sides 36 and 37. The taper sides 36 and 
37 incline so that the width of face H1 of the optical plane of incidence 34 may become narrower than the width of 
face H2 of the irradiation labor attendant 35. 

[0036] Extent of the directive improvement by the light guide line 30 changes depending on the surface ratio of the 
irradiation labor attendant 35 of the imagination to (1) light plane of incidence 34, and the die length L2 of the 
travelling direction of the light of the (2) light guide line 30. As a general trend, the surface ratio of (1) is large and, as 
for the die length L2 of (2), the longer one's can improve directivity more. However, since a light guide plate 10 
cannot be thickened, the width of face H2 of the irradiation labor attendant 35 is limited. Moreover, the width of face 
H1 of the optical plane of incidence 34 is limited by the size of LED22. Invention-in-this-application persons repeated 
simulation and a prototype, and the width of face H1 of the optical plane of incidence 34 found out that die length's L2 
of 1.0mm and a light guide line 30 could improve directivity efficiently when the width of face H2 of 0.5mm and the 
irradiation labor attendant 35 is 1 .9mm. To the size (0.8mm) of LED22, since it is narrow, the width of face H1 of the 
optical plane of incidence 34 is made to carry out incidence of the light to a light guide plate 10 through the reflector 
(reflecting plate) 32 which has a back taper-like cross section. 

[0037] Drawing 3 is a graph which shows distribution of the quantity of light by the outgoing radiation angle in the 
optical plane of incidence 34 of the light injected from LED22. An axis of abscissa expresses the outgoing radiation 
angle (deg.) of the light from the optical plane of incidence 34 when making a direction parallel to the irradiation labor 
attendant 16 into 0 degree to the thickness direction of a light guide plate 10, and the axis of ordinate expresses the 
quantity of light. Moreover, the thin line A in a graph shows quantity of light distribution of the conventional light guide 
plate 10 with which the light guide line 30 is not formed. If incidence of the light injected from LED22 is carried out 
from the optical plane of incidence 34, the luminous intensity distribution of it will be carried out to the range of about 
**40 degrees almost uniformly from a direction parallel to the irradiation labor attendant 16. The thick wire B in a 
graph shows quantity of light distribution of the light guide plate 10 whose directivity improved by the light guide line 
30. Thus, although all the light injected in a light guide plate 10 from the optical plane of incidence 34 is not made on 
less than **9.9 squares of outgoing radiation angles, it turns out that the quantity of light of the light of less than **9.9 
degrees of outgoing radiation angles is increasing 70% or more compared with the former. 
[0038] According to this example, conventionally, with structure, it reflects by the irradiation labor attendant 16, and is 
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injected directly at a display screen side, and the light leading to contrast lowering can be absorbed with the circular 
polarization of light plate 20. For this reason, contrast of time of the lighting by outdoor daylight and the lighting by 
light equipment 4 improves substantially. Moreover, by raising the directivity of light by the light guide line 30, even if 
it is the configuration that the circular polarization of light plate 20 was stuck on the irradiation labor attendant 16, 
decline in the utilization effectiveness of light can be suppressed. Furthermore, since the range of the outgoing 
radiation angle of the injection light from the optical plane of incidence 34 is limited to the range where the reflection 
factor of the liquid crystal display panel 2 is high, the display with which brightness was equipped with good high 
display quality is realizable. 

[0039] In this example, in order to raise the directivity of light, the light guide line 30 is used, but if the same 
effectiveness is done so, it is not necessary to limit to this. For example, a prism sheet etc. can also be used. 
Moreover, it is also possible by using high directivity type LED22 having a lens to acquire the same effectiveness. 
[0040] (Example 1-3) Next, light equipment and a display equipped with it are explained to the light guide plate list by 
the example 1-3 of the gestalt of this operation using drawing 4 and drawing 5 . Drawing 4 shows the configuration of 
light equipment equipped with the light guide plate and it by this example. In addition, about the component which 
has the same functional operation as the component of light equipment equipped with the light guide plate and it 
which showed an example 1-1 and 1-2, the same sign is attached and the explanation is omitted. As shown in 
drawing 4 , the light guide plate 10 by this example has the description for the black tape 38 used as the optical 
absorption section which absorbs light to be stuck on the front face of the both-sides end face 15. 
[0041] Beam-of-light 60* which carries out incidence to the both-sides end face 15 other than the beam of light 60 
which carries out incidence to the light reflex side 14 exists in the light which carries out incidence from the optical 
plane of incidence 12. Beam-of-light 60* will be reflected as a beam of light 63 in respect of [ 15 ] a side edge, and it 
will reflect as a beam of light 64 in respect of [ 14 ] a light reflex further, and will progress in the direction which is 
different in the beam of light 61 which goes to the side edge side 15 mostly at parallel. Since a beam of light 64 
reduces the homogeneity of the orientation property of light, the orientation property of the light injected to the liquid 
crystal display panel 2 side may become an ununiformity from the irradiation labor attendant 16 (not shown in 
drawing 4 ), and brightness unevenness may produce it in a display. 

[0042] The light guide plate 10 by this example has the black tape 38 in the both-sides end face 15. For this reason, 
beam-of-light 60' is absorbed on a tape 38, and the beams of light 63 and 64 leading to the brightness unevenness of 
a display do not generate it. It replaces with the black tape 38 and you may make it attenuate beam-of-light 60' by 
other optical absorption approaches. 

[0043] Drawing 5 shows the modification of the configuration of the light equipment which equipped the light guide 
plate list by this example with it, and a display. Drawing 5 (a) shows the configuration which looked at the display 
from the display screen side, and drawing 5 (b) shows the cross section of the display cut by the E-E line of drawing 
5 (a). In addition, about the component which has the same functional operation as the component of the light 
equipment which equipped with it the light guide plate list shown in an example 1-1 and 1-2, and a display, the same 
sign is attached and the explanation is omitted. As shown in drawing 5 (a), even if it sees the light guide plate 10 by 
this example perpendicularly to the display screen, it has the light guide line 31 which is a taper-like. When width of 
face of a light guide plate 10 is made into W3 and distance from the optical plane of incidence 34 to the light reflex 
side 14 is set to L3, the include angle theta 4 between the taper sides 52 and 53 of the light guide line 31 when 
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v seeing perpendicularly to the display screen and the side edge side 15 is [0044]. theta4 <=tan-1 (W3/(2xL3)) 

It comes out. Thereby, the beam of light 60 from the optical plane of incidence 34 carries out incidence to the 
both-sides end face 15. 

[0045] According to this modification, since the directivity of light improves by the light guide line 31, beam-of-light 60' 
which carries out direct incidence to the side edge side 15 can be decreased. In addition, it may replace with a light 
guide line 31 , a prism sheet etc. may be used, and high directivity type LED22 having a lens may be used. 
[0046] (Example 1-4) Next, light equipment and a display equipped with it are explained to the light guide plate list by 
the example 1-4 of the gestalt of this operation using drawing 6 and drawing 7 . Drawing 6 shows the cross-section 
configuration of the light equipment which equipped the light guide plate list by this example with it, and a display. In 
addition, about the component which has the same functional operation as the component of the light equipment 
which equipped with it the light guide plate list shown in an example 1-1 thru/or 1-3, and a display, the same sign is 
attached and the explanation is omitted. As shown in drawing 6 , the light guide plate 10 by this example has the 
description for the 1st opposed face 18 to lean so that the optical piane-of-incidence 34 side of the 1st opposed face 
18 may become low. The tilt angle alpha to the irradiation labor attendant 16 of the 1st opposed face 18 is 0 degree < 
alpha<=1 degree, and is 0.5 degrees in this example. Moreover, the tilt angle beta to the irradiation labor attendant 
16 of the 2nd opposed face 19 is 40 degrees. 

[0047] Like the light guide plate 10 by the example 1-1 which shows a light guide plate 10 to drawing 1 (a), 76mm 
and width of face W1 are formed for 1 .0mm and thickness T2 by 59mm, and thickness T1 is formed for die length L1 
by 1.9mm. 

[0048] According to the light guide plate 10 of this example, in the structure of the light guide plate 10 by the example 
1-2, especially, when the surface smoothness of the 1st opposed face 18 and the irradiation labor attendant 16 is low, 
the problem to which the utilization effectiveness of light falls can be solved. Why the utilization effectiveness of light 
falls using drawing 7 is explained. Drawing 7 is the elements on larger scale of the light guide plate 10 by the 
example 1-2 shown in drawing 2 (b). Fields B and C show the iow field of surface smoothness. If incidence of the 
beam of light 65 by which total reflection was carried out within the light guide plate 10 is carried out to Field B, it will 
be reflected in the predetermined direction depending on the tilt angle in the detailed irregularity of 1st opposed face 
18 front face. At this time, the beam of light 66 with which the incident angle over the irradiation labor attendant 16 
becomes smaller than a critical angle arises. Since the critical angle is large compared with the 1st opposed face 18 
with the circular polarization of light plate 20 stuck by sticking, even if the irradiation labor attendant 16 is a minute 
change of such an incident angle, total reflection conditions will collapse and a beam of light 66 will penetrate it to the 
circular polarization of light plate 20 side. Moreover, total reflection conditions may collapse by dip in the detailed 
irregularity of the irradiation labor attendant 16 in Field C, and the beam of light 73 which will carry out total reflection 
if the irradiation labor attendant 16 is flat may penetrate to the circular polarization of light plate 20 side as a beam of 
light 74. Since the beam of light 66 which carried out incidence to the circular polarization of light plate 20 will be 
absorbed with the circular polarization of light plate 20, the utilization effectiveness of light will fall. 
[0049] For this reason, by this example, as shown in drawing 6 , as opposed to the irradiation labor attendant 16, the 
1st opposed face 18 inclines and is formed with the tilt angle of 0.5 degrees so that the plane-of-incidence 34 side of 
the 1st opposed face 18 may become low. The light which carried out incidence to the light guide plate 10 
progresses to the light reflex side 14 side, repeating total reflection by the 1st opposed face 18 and the irradiation 
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labor attendant 16. Since the 1st opposed face 18 inclines and is arranged with the tilt angle of 0.5 degrees to the 
irradiation labor attendant 16, whenever it carries out total reflection by the 1st opposed face 18, the beam of light 
changes in the direction where 1.0 degrees is parallel at a time to the irradiation labor attendant 16. For this reason, 
even when there is a low field of surface smoothness like Fields B and C, if it is the detailed unevenness with a 
comparatively small tilt angle, the light guide in a light guide plate 10 will be continued satisfactory. Therefore, even if 
surface smoothness is the low light guide plate 10, loss of light can be made hard to generate and the utilization 
effectiveness of light can be raised. 

[0050] In addition, although the tilt angle alpha is made into 1 degree or less in this example in order to make thin 
thickness 12 by the side of the light reflex side 14 to the thickness T1 by the side of the optical plane of incidence 34 
of a light guide plate 10, it is also possible to make the tilt angle alpha larger than 1 degree in the range which can 
permit thickness T2. 

[0051] (Example 1-5) Next, light equipment and a display equipped with it are explained to the light guide plate list by 
the example 1-5 of the gestalt of this operation using drawing 8 thru/or drawing 11 . Drawing 8 shows the 
cross-section configuration of the light equipment which equipped the light guide plate list by this example with it, and 
a display. Moreover, drawing 9 expands and shows the field D shown in drawing 8 . In addition, about the component 
which has the same functional operation as the component of the light equipment which equipped with it the light 
guide plate list shown in an example 1-1 thru/or 1-4, and a display, the same sign is attached and the explanation is 
omitted. As shown in drawing 8 and drawing 9 , the tight guide plate 10 by this example has the 1st opposed face 18 
which inclines so that the light reflex side 14 side may become low, and the 2nd opposed face 19 which inclines so 
that the optical plane-of-incidence 12 side may become low. The tilt angle to the irradiation labor attendant 16 of the 
1st opposed face 18 is 2 degrees, and the tilt angle to the irradiation labor attendant 16 of the 2nd opposed face 19 is 
45 degrees. Moreover, as shown in drawing 9 , the circular polarization of light plate 20 sticks to the front face of the 
irradiation labor attendant 16 by the adhesion material 50, and is stuck on it. That is, the irradiation labor attendant 16 
is an interface of PMMA and the adhesion material 50 (for example, refractive index 1.34) which is a low 
refractive-index layer, and the critical angle in the irradiation labor attendant 16 is 64.15 degrees. The critical angle in 
the 1st opposed face 18 is 42.19 degrees as already explained. Moreover, the circular polarization of light plate 20 is 
formed with the formation ingredient which has a refractive index (for example, 1.485) near the refractive index of 
PMMA, and the critical angle in the liquid crystal display panel 2 side front face 56 of the circular polarization of light 
plate 20 which is the interface of the circular polarization of light plate 20 and an air space is 42.33 degrees. 
[0052] As shown in drawing 8 and drawing 9 , the light guide of the beam of light 60 which carried out incidence from 
the optical plane of incidence 12 is carried out, carrying out total reflection by the irradiation labor attendant 16 and 
the 1st opposed face 18. However, since the 1st opposed face 18 leans so that the light reflex side 14 side may 
become low with the tilt angle of 2 degrees to the irradiation labor attendant 16, whenever it reflects a beam of light 
60 by the 1st opposed face 18, it shifts from the direction where 4 degrees is parallel at a time to the irradiation labor 
attendant 16, and the incident angle over the 1st opposed face 18 and the irradiation labor attendant 16 becomes 
small gradually. Since the critical angle is larger than the 1st opposed face 18, it stops has come the beam of light 66 
with which the incident angle over the 1st opposed face 18 and the irradiation labor attendant 16 became small being 
unable to carry out total reflection of the irradiation labor attendant 16 in the irradiation labor attendant 16 ahead of 
the 1st opposed face 18 with the configuration of this example. Incidence of the beam of light 66 refracted by the 
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" irradiation labor attendant 1 6 is carried out to the circular polarization of light plate 20 through the low refractive-index 
layer 50, and it becomes the circular polarization of light of the predetermined direction. The liquid crystal display 
panel 2 side front face (method of drawing Nakashita) of the circular polarization of light plate 20 is in contact with air, 
and carries out total reflection of the beam of light 66 mostly on the front face 56 of the circular polarization of light 
plate 20. Since the beam of light 67 which carried out total reflection serves as a beam of light 66 and the circular 
polarization of light of reverse, it is absorbed with the circular polarization of light plate 20. Therefore, according to the 
gestalt of this operation, since light does not inject from the 1st opposed face 18 to a display screen side, lowering of 
contrast can be suppressed. 

[0053] Drawing 10 shows the modification of the configuration of the light guide plate by this example. Moreover, 
drawing 11 shows the example of a comparison for explaining the light guide plate by this modification. In this 
modification shown in drawing 10 , the 1st opposed face 18 is parallel mostly at the irradiation labor attendant 16. 
Although the incident angle of a beam of light does not become small gradually with this configuration, the low field of 
surface smoothness exists like Fields B and C actually. The beam of light 66 reflected in the direction in which the 
incident angle over the irradiation labor attendant 16 and the 1st opposed face 18 becomes small in the low fields B 
and C of surface smoothness is injected from a light guide plate 10 by the irradiation labor attendant 16 ahead of the 
1st opposed face 18, and is absorbed with the circular polarization of light plate 20. Therefore, since the irradiation 
labor attendant 16 as shown in drawing 11 differs from the conventional configuration which is the interface of a light 
guide plate 10 and an air space 21 and a beam of light 82 does not inject this modification to a display screen side, it 
can suppress lowering of contrast. Moreover, since the difference of the refractive index in the irradiation labor 
attendant 16 is small with the circular polarization of light plate 20 stuck on the irradiation labor attendant 16 by 
sticking, the reinforcement of the beam of light 70 which the beam of light 69 reflected by the irradiation labor 
attendant 16 of Field C becomes about 1 of the reinforcement of a beam of light 69 / ten to 1/100. For this reason, 
lowering of contrast can be suppressed. 

[0054] (Example 1-6) Next, light equipment and a display equipped with it are explained to the light guide plate list by 
the example 1-6 of the gestalt of this operation using drawing 12 thru/or drawing 15 . First, the light equipment and 
the display which equipped with it the light guide plate list by the example 1-2 which will be the requisite for this 
example are explained. Drawing 12 shows the configuration of the light equipment and the display which equipped 
the light guide plate list by the example 1-2 with it. Drawing 12 (a) shows the configuration which looked at the 
display by the example 1-2 from the display screen side, and drawing 12 (b) shows the cross section of the display 
cut by the F-F line of drawing 12 (a). Moreover, drawing 12 (c) expands and shows the field F of drawing 12 (b). 
Furthermore, drawing 12 (d) is the perspective view showing the outline configuration of the light guide plate by this 
example. In addition, about the component which has the same functional operation as the component of the light 
equipment which equipped with it the light guide plate list shown in an example 1-1 thru/or 1-5, and a display, the 
same sign is attached and the explanation is omitted. Drawing 12 (a) As shown in - (d), the drawing direction a of 
comers 54 and 55 in which a light guide plate 10 is formed by the 1st opposed face 18 and the 2nd opposed face 19 
is the optical plane of incidence 34 and parallel. When light carries out incidence aslant from the exterior to a 
direction vertical to the display screen, the surface echo in light guide plate 10 front face arises, in order [ however, ] 
to inject the reflected light in light guide plate 10 front face in the direction of regular reflection where an incident 
angle and angle of reflection are equal - the display screen - abbreviation when observing from a vertical direction, 
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it is thought that display quality is not affected. 

[0055] For example, as shown in drawing 12 (c); since it is reflected as a beam of light 71, a problem does not 
produce the beam of light 68 which carries out incidence to the 2nd opposed face 19 aslant to a direction vertical to 
the display screen at the 2nd opposed face 19. However, the corners 54 and 55 which the 1st opposed face 18 and 
the 2nd opposed face 19 adjoin are actually formed in the shape of a fillet of relation with process tolerance, for this 
reason, the include-angle range where the beam of light 68 which carried out incidence to comers 54 and 55 from 
the exterior is large - reflecting - the display screen - abbreviation - it is injected as a beam of light 72 also in the 
vertical direction of an observer. Therefore, the contrast of a display will fall. 

[0056] moreover, a part of beam of light 70 which carried out incidence to the 1 st opposed face 18 from the exterior - 
the irradiation labor attendant 16, the interface of the circular polarization of light plate 20 interior, the interface of the 
circular polarization of light plate 20 and air, or the interface of air and a substrate 6 - reflecting - further - the 2nd 
opposed face 19 - being refracted - the display screen - abbreviation ~ it injects as a beam of light 75 in the vertical 
direction, the display screen at the time of the black display of the reflective mold liquid crystal display panel 2 
although there is very little quantity of light of a beam of light 75 since the reflection factor in these interfaces is about 
0.01 - 0.001% - abbreviation - since it is the quantity of light almost equivalent to the reflected light to a vertical 
direction, it becomes the cause of contrast lowering, if it is the direction of outdoor daylight of [ at the time of a display 
actually being used ] where the main directions of incidence are vertical to plane of incidence 34, i.e., a beam of light 
68 and this direction, - especially -- the drawing direction a of corners 54 and 55 -- case it is parallel to plane of 
incidence 34 - a beam of light 75 the display screen - abbreviation - it will inject in the vertical direction. 
[0057] Next, the light equipment and the display which equipped the light guide plate list by this example with it are 
explained. Drawing 13 shows the configuration of the light equipment and the display which equipped the light guide 
plate list by this example with it. Drawing 13 (a) shows the configuration which looked at the display by this example 
from the display screen side, and drawing 13 (b) shows the cross section of the display cut by the G-G line of 
drawing 13 (a). Moreover, drawing 13 (c) is the perspective view showing the outline configuration of the light guide 
plate by this example. In addition, about the component which has the same functional operation as the component 
of the light equipment which equipped with it the light guide plate list shown in an example 1-1 thru/or 1-5, and a 
display, the same sign is attached and the explanation is omitted, drawing 13 (-- a -) - (- b --) - (~ c ») - being 
shown - as - this example - "** ~ the - one - an opposed face - 18 -- the - two an opposed face - 19 - 
forming - having - a comer - 54 - ' - 55 - * - a drawing a direction - b - light - plane of incidence - 34 - 
receiving - an include angle -- theta - three - only ~ inclining -- as -- the -- one - an opposed face - 18 - the - two 
~ an opposed face - 19 - arranging - **** . beam-oNight 72' which the beam of light 68 reflected by corner 54' and 
55' by this - the display screen - abbreviation it ceases to inject in the vertical direction, moreover, beam-of-light 
75' in which the beam of light 70 reflected in in the irradiation labor attendant 16 grade, and was refracted by the 2nd 
opposed face 19 - the display screen - abbreviation - it ceases to inject in the vertical direction. 
[0058] Drawing 14 is corner 54' and a graph which shows change of the contrast by the include angle theta 3 
between the drawing direction b of 55', and the optical plane of incidence 34. An axis of abscissa expresses comer 
54' and the include angle theta 3 (deg.) between the drawing direction b of 55', and the optical plane of incidence 34, 
and the axis of ordinate expresses contrast (A. U.; arbitration unit). The direction of incidence of light is the optical 
plane-of-incidence 34 side of the display screen, and is a 30 degrees (30 degrees of incident angles) direction up to 
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a display screen normal. Moreover, the luminance meter is perpendicularly arranged to the display screen. As shown 
in drawing 14 , contrast is improving while the absolute value of an include angle theta 3 becomes large. 10 degrees 
or more of good contrast will be acquired if the absolute value of an include angle theta 3 is made into 20 degrees or 
more especially desirably. 

[0059] Drawing 15 is a graph which shows the relation between comer 54', and the include angle theta 3 between the 
drawing direction b of 55*. and the optical plane of incidence 34 and the transverse-plane brightness of the display 
screen at the time of the lighting by light equipment 4. The axis of abscissa expresses the transverse-plane 
brightness of the display screen at comer 54' and the time of the lighting express the include angle theta 3 (deg.) 
between the drawing direction b of 55', and the optical plane of incidence 34, and according [ an axis of ordinate ) to 
light equipment 4 on the basis of the time of theta3=0 degree. As shown in drawing 15 , when the absolute value of 
an include angle theta 3 becomes large, it turns out that brightness falls. If the absolute value of an include angle 
theta 3 becomes larger than 30 degrees especially, brightness will fall rapidly, the time of this injecting the light in 
which a light guide plate 10 carries out incidence from LED22 to the liquid crystal display panel 2 side, if the absolute 
value of an include angle theta 3 becomes large - the display screen - abbreviation - it is because it becomes 
impossible to inject efficiently in the vertical direction. 

[0060] As explained above, according to the gestalt of this operation, the light equipment and the display with which 
brightness and contrast equipped the good high light guide plate list of display quality with it are realizable. 
[0061] [Gestalt of the 2nd operation] Next, light equipment equipped with the light guide plate and it by the gestalt of 
operation of the 2nd of this invention is explained using drawing 16 thru/or drawing 21 . it already explained using 
drawing 22 (a) and (b) - as - conventional light equipment - one side of the field-like light guide plate 104 -- a line - 
a light guide plate 106 - arranging - a line - LED108 is arranged to the ends of a light guide plate 106. the light 
injected from LED108 - a line - the light guide plate 106 interior - spreading - a line - it injects from the side face of 
a light guide plate 106, and incidence is carried out to the field-like light guide plate 104 from the optical plane of 
incidence 122. It reflects by the steep incline 110 and the light which carried out incidence to the field-like light guide 
plate 104 is injected from the irradiation labor attendant 128 to the liquid crystal display panel 102 side. 
[0062] the field-like light guide plate 104 makes two LED108 the light source by the object for the indicating 
equipments of a portable telephone - four LED108 is made in general into the light source by the light equipment of 
the back light method of 2 inches of vertical angles, and the object for the indicating equipments of PDA (Personal 
Digital Assistant) - it is used in general for the light equipment of the front light method of 3 inches of vertical angles. 
[0063] However, since luminous efficiency is low compared with a cold cathode tube, LED108 is difficult to obtain the 
light equipment of high brightness. There is an approach to which the current passed to LED108 is made to increase 
as an approach of obtaining the light equipment of high brightness using LED108. However, if the current passed to 
LED108 is made to increase, surrounding temperature will rise by generation of heat of LED108, and the heat 
deterioration of the organic substance used for the metal fatigue by the heat distortion between the organic 
substance of the junction protection material of the perimeter of light equipment and a wiring metal, the package, 
junction protection material, a paste, etc. will arise early. Moreover, since degradation of the plastics currently used 
for the package of LED108 is brought forward and opacification advances according to generating of the light of short 
wavelength for a short period of time, the problem that the life of a display will become short has arisen. 
[0064] Moreover, in order to obtain the light equipment of high brightness, the installation number of LED108 may be 
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made to increase, however, conventional light equipment - setting - a line - since it has composition which 
arranges LED108 to the ends of a light guide plate 106 - three or more LED108 - arranging - at least two or more 
LED108 - a line - it is necessary to approach the end of a light guide plate 106 and to arrange However, if it 
approaches and two or more LED108 is arranged, the temperature of LED108 perimeter will rise and the metal 
fatigue by heat distortion, the heat deterioration of the organic substance, etc. will arise early like the above. 
[0065] Furthermore, LED108 has the problem that brightness dispersion for every product is very large. Since there 
is usually an about 2 to 3-time brightness difference by LED108 of high brightness, and LED108 of low brightness 
and the problem of a steep cost rise and the lack of quantity generates sorting according to the problem on the 
production process of an LED chip, it is unreal, for this reason, a line - if LED108 is arranged to the ends of a light 
guide plate 106, respectively, uneven luminance distribution might occur in light equipment, and the problem that the 
display property of a display will fall has arisen. 

[0066] The object of the gestalt of this operation is to offer the light equipment used for the display and it from which 
the display property which was long lasting and was excellent is acquired. 

[0067] After mixing the light from LED which arranges two or more LED at the end of a field-like light guide plate at 
the predetermined spacing, and adjoins it, he is trying to inject the light concerned from the irradiation labor attendant 
of a field-like light guide plate with the gestalt of this operation, in order to solve the above-mentioned problem. 
Hereafter, the display equipped with the light equipment and it by the gestalt of this operation is more concretely 
explained using an example 2-1 thru/or 2-4. 

[0068] (Example 2-1) The display equipped with the light equipment and it by the example 2-1 of the gestalt of this 
operation is first explained using drawing 16 and drawing 17 . Drawing 16 shows the configuration of the light 
equipment by the gestalt of this operation. Drawing 16 (a) shows the configuration which looked at light equipment 
from the display screen side, and drawing 16 (b) shows the cross section of the light equipment cut by the H-H line of 
drawing 16 (a). Moreover, drawing 17 expands and shows the edge of light equipment. As shown in drawing 16 (a) 
and (b), light equipment 4 has a light guide plate 10 and two or more LED 22a, 22b, and 22c arranged in order at the 
predetermined spacing L at the end of a light guide plate 10. LED22a emits light in red light, and LED22b emits light 
in green light. Moreover, LED22c emits light in blue glow. The white light is generated by carrying out color mixture of 
the light of each color from 1 set of LED 22a, 22b, and 22c. In this example, as for LED 22a, 22b, and 22c, 6 sets 
and a total of 18 pieces are arranged ( drawing 16 (a) shows only 3 sets (nine pieces) of LED 22a, 22b, and 22c). 
[0069] The light guide plate 10 has the surface light source field 40 which makes light inject from the irradiation labor 
attendant 16 to the liquid crystal display panel 2 (not shown in drawing 16 (a) and (b)) side. The opposed face (prism 
array) 17 which reflects in the irradiation labor attendant 16 side the light which carries out the light guide of the 
inside of a light guide plate 10 is formed in the display screen side of the surface light source field 40. Moreover, 
although light is not injected at the liquid crystal display panel 2 side to LED 22a and 22b of a light guide plate 10, 
and the edge side by the side of 22c arrangement, the photomixing field 42 which mixes the light injected from two or 
more LED 22a, 22b, and 22c, and is injected to the surface light source field 40 side is formed. 
[0070] The spacing L of LED 22a, 22b, and 22c which adjoins mutually is about 2.8mm, and the luminescent color of 
spacing V of LED22a (or a sign 22 shows 22b or below 22c;) of the same color is about 8.4mm. The long side lay 
length L5 of the photomixing field 42 is 50mm. The brightness half power angle (whenever [ irradiation outlet angle / 
from which the brightness more than one half of the maximum brightness is obtained ]) of the injection light from 
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' each LED 22a, 22b, and 22c is 65 degrees - 80 degrees in general in air. Moreover, as shown in drawing 17 p the 
brightness half power angle A in the case of carrying out incidence to the light guide plate 10 which consists of 
PMMA becomes 35 degrees - 38 degree order in general. If the beams of light 80 and 81 from LED22 comrades of 
the same color arranged by spacing U are mutually mixed within the limits of the brightness half power angle A in the 
interface of the photomixing field 42 and the surface light source field 40 in distance D from LED22, it can avoid 
producing the brightness unevenness and irregular color of light which irradiate the liquid crystal display panel 2 from 
the surface light source field 40. Namely, spacing L', width of face D, and the brightness half power angle A should 
just be filling the relation of a formula 1. 
[0071] 

D>(L72)xcotA... (formula 1) 

In this example, width of face D of the photomixing field 42 is set to 5.5mm - 6.2mm (for example, 6mm). 
[0072] In this example, the surface light source of brightness 3000 cd/m2 by which neither brightness unevenness 
nor chromaticity unevenness is checked by looking is realized by passing a 25mA current to red LED22a at 25mA 
and blue LED22c at 40mA and green LED22b. If it applies to the indicating equipment (for example, QVGA of 3.5 
inches of vertical angles) equipped with this light equipment 4 and the liquid crystal display panel in vertical 
orientation (VA) mode, display brightness can realize the light source life of tens of thousands of hours by two or 
more 200 cd/m. 

[0073] Although three kinds of LED 22a, 22b, and 22c which emits light in the homogeneous light different, 
respectively is used in this example, other LED, such as LED which combined the LED chip which considers three 
kinds of LED chips as one package, and which emits the so-called "3inch1 type" of LED, blue glow, and ultraviolet 
radiation, and the fluorescent substance, may be used. If it is 8.3mm, since radiation angular dispersion from the 
LED concerned is almost the same as LED 22a, 22b, and 22c which emits light in the homogeneous light used for 
this example, the width of face D of the photomixing field 42 has the spacing L good at about 6mm between LED 
which adjoins when using LED of "3inch1 mold" like this example. In this example, if LED is arranged so that 
brightness may become low as LED of high brightness is comparatively placed in the center of a light source 
arrangement field and it becomes the edge of a field, it will become smooth brightness unevenness toward the ends 
of the surface light source field 40, and will be made to the lighting of the high quality which is hard to be checked by 
looking. 

[0074] (Example 2-2) Next, the light equipment by the example 2-2 of the gestalt of this operation is explained using 
drawing 18 and drawing 19 . Drawing 18 shows the configuration of the light equipment by this example. Drawing 18 
(a) shows the configuration which looked at light equipment from the display screen side, and drawing 18 (b) shows 
the cross section of the light equipment cut by the l-l line of drawing 18 (a). Moreover, drawing 19 expands and 
shows the edge of light equipment. In addition, about the component which has the same functional operation as the 
component of the light equipment shown in the example 2-1, the same sign is attached and the explanation is 
omitted. As shown in drawing 18 (a) and (b), in this example, the photomixing field 42 has the field S1 (for example, 
air space) surrounded by the reflector (reflecting plate) 44, and LED 22a and 22b in a light guide plate 10 and the 
field S2 which is 22c arrangement side edge side in the travelling direction of light. 

[0075] If the beams of light 80 and 81 from LED22 comrades of the same color arranged by spacing L' are mutually 
mixable in the interface of the photomixing field 42 and the surface light source field 40, it can avoid producing the 
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brightness unevenness and irregular color of light which irradiate the liquid crystal display panel 2 from the surface 
light source field 40 also in this example. 

[0076] The relative refractive index of the field S1 to the surface light source field 40 is set to N1 here, and the 
relative refractive index of the field S2 to the surface light source field 40 is set to N2. Moreover, the brightness half 
power angle of the incident light which carried out incidence to the surface light source field 40 from LED 22a, 22b, 
and 22c is set to B. Spacing U, refractive indexes N1 and N2 and width of face D1 and D2, and the brightness half 
power angle B should just be filling the relation of a degree type based on the Snell's law. 
[0077] (D1xsinB/(N 12-(sinB) 2) (1/2)+ (D2xsinB/(N 22-(sinB) 2) (1/2) >L72 [0078])) In this example, the same 
effectiveness as an example 2-1 can be acquired by setting width of face D2 of about 2mm and a field S2 to about 
1mm, for example for the width of face D1 of a field S1. If the photomixing field 42 has n fields Sn in the travelling 
direction of light, spacing L\ the refractive index Nn in Field Sn and the width of face Dn of Field Sn, and the 
brightness half power angle B should just be filling the relation of a degree type. 
[0079] 

(D1xsinB/(N12-(sinB)2) (1/2)) 

+ D2xsinB/(N 22-(sinB) 2) (1/2)+ ... + (DnxsinB/(Nn 2-(sinB) 2) (1/2) >L 12 ... (formula 2)) 
[0080] In this example, although a reflector 44 is needed compared with an example 2-1, width of face (D1+D2) of 
the photomixing field 42 can be narrowed by using an air space with a small refractive index for a field S1 relatively. 
Therefore, size of light equipment 4 can be made small. Moreover, other LED and those combination of a class may 
be used like [ this example ] an example 2-1. 

[0081] (Example 2-3) Next, the light equipment by the example 2-3 of the gestalt of this operation is explained using 
drawing 20 . Drawing 20 shows the configuration of the light equipment by this example. Drawing 20 (a) shows the 
configuration which looked at light equipment from the display screen side, and drawing 20 (b) shows the cross 
section of the light equipment cut by the J-J line of drawing 20 (a). In addition, about the component which has the 
same functional operation as the component of the light equipment shown in an example 2-1 and 2-2, the same sign 
is attached and the explanation is omitted. In this example, the light guide plate 10 of the same optical round trip 
structure as the example 1-1 shown in drawing 1 is used. The light from LED 22a, 22b, and 22c which carried out 
incidence to the light guide plate 10 from the optical plane of incidence 12 arrives at the light reflex side 14, without 
injecting from the irradiation labor attendant 16 of a light guide plate 10 to the liquid crystal display panel 2 side. The 
distance from the optical plane of incidence 12 to the light reflex side 14 will fully be mixed, by the time the light from 
LED22 comrades of the same color arrives at the light reflex side 14, since it is long as compared with an example 
2-1 and the width of face D and Dn in 2-2. 

[0082] Since the surface light source field 40 which has the die length from the optical plane of incidence 12 of a light 
guide plate 10 to the light reflex side 14 has the function of the photomixing field 42 substantially according to this 
example, as compared with an example 2-1 and 2-2, light equipment with uniform brightness and chromaticity is 
realizable. 

[0083] (Example 2-4) Next, the light equipment by the example 2-4 of the gestalt of this operation is explained using 
drawing 21 . Drawing 21 shows the configuration of the light equipment by this example. Drawing 21 (a) shows the 
configuration which looked at light equipment from the display screen side, and drawing 21 (b) shows the cross 
section of the light equipment cut by the K-K line of drawing 21 (a). Moreover, drawing 21 (c) shows the configuration 
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of the light guide plate 10 in the field E shown in drawing 21 (b). In addition, about the component which has the 
same functional operation as the component of the light equipment shown in an example 2-1 thru/or 2-3, the same 
sign is attached and the explanation is omitted. As shown in drawing 21 (a) and (b), the light guide plate 10 of this 
example has the optical plane of incidence 12 and 12* to ends, moreover, the optical plane of incidence 12 
countering - a line - a light guide plate 46 arranges - having - optical plane-of-incidence 12' - countering - a line - 
light guide plate 46' is arranged, a line - in the ends of a light guide plate 46 and 46\ LED22 is arranged, respectively. 
LED22 and a line - a light guide plate 46 constitutes the linear light source section. 

[0084] drawing 21 - (-- c --) - being shown as - a light guide plate - ten - **** - one side - light - plane of 
incidence - 12 - a side - low - becoming - as - inclining -- the - two - an opposed face - 19 - ' - another side - 
light - plane of incidence 12 - 1 -- a side - low - becoming - as - inclining - the - two - an opposed face - 19 - 
having - **** . Thereby, the prism structure of a light guide plate 10 acts to the light injected from LED22 of ends. 
[0085] With the gestalt of this operation, the field which arranges LED22 increases two places conventionally, and 
becomes a total of four places, and it can arrange now, without making more LED22 approach. Therefore, long 
lasting light equipment is more realizable by high brightness. 

[0086] Moreover, if an example 2-1 and the same photomixing field 42 as 2-2 are established in the ends of a light 
guide plate 10, an example 2-1 and LED 22a, 22b, and 22c of the twice as many number of 2-2 as this can be 
arranged. Moreover, if the prism structure of a light guide plate 10 is formed the shape of ****, in the shape of a lens, 
etc. and it is made to act to the light four directions or from all, LED 22a, 22b, and 22c can be arranged on all sides 
[ of a light guide plate 10 / all ]. By carrying out like this, LED 22, 22a, 22b, and 22c of a twice [ further ] as many 
number as this can be arranged. 

[0087] As explained above, according to the gestalt of this operation, it is long lasting and the light equipment used 
for the display and it from which the outstanding display property is acquired can be offered. In addition, although the 
liquid crystal display of a front light method was mentioned as the example in the above-mentioned example 2-1, 2-2, 
and 2-4, it is applicable also to the liquid crystal display of a back light method. 

[0088] The light equipment and the display which equipped with it the light guide plate list by the gestalt of the 1st 
operation explained above are packed as follows. 

The optical incidence section equipped with the optical plane of incidence in which light carries out incidence from 
the punctiform light source, (Additional remark 1) The light reflex side in which it is formed in said optical plane of 
incidence face to face, and the incident light from said optical plane of incidence is reflected, The irradiation labor 
attendant by which it has been arranged between said optical plane of incidence and said light reflex sides, and the 
circular polarization of light plate was stuck on the front face by sticking, The 1st opposed face which is countered 
and formed in said irradiation labor attendant, and carries out the light guide of said incident light to said light reflex 
side with said irradiation labor attendant, The light guide ptate characterized by having the side edge side where the 
2nd opposed face which makes the reflected light in said light reflex side inject from said irradiation labor attendant 
has been arranged between the opposed face arranged by turns, and said optical plane of incidence and said light 
reflex side, and was formed in the both ends of said irradiation labor attendant and said opposed face. 
[0089] The optical incidence section equipped with the optical plane of incidence in which light carries out incidence 
from the punctiform light source, (Additional remark 2) The light reflex side in which it is formed in in the shape of 
[ which counters said optical plane of incidence and uses the arrangement location of said punctiform light source as 
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a focus ] a paraboloid, and the incident light from said optical plane of incidence is reflected, The irradiation labor 
attendant arranged between said optical plane of incidence and said light reflex sides, and the 1st opposed face 
which is countered and formed in said irradiation labor attendant, and carries out the light guide of said incident light 
to said light reflex side with said irradiation labor attendant, The light guide plate characterized by having the side 
edge side where the 2nd opposed face which makes the reflected light in said light reflex side inject from said 
irradiation labor attendant has been arranged between the opposed face arranged by turns, and said optical plane of 
incidence and said light reflex side, and was formed in the both ends of said irradiation labor attendant and said 
opposed face. 

[0090] (Additional remark 3) It is the light guide plate characterized by for a circular polarization of light plate sticking 
said irradiation labor attendant to a front face in the light guide plate of additional remark 2 publication, and being 
stuck. 

[0091] (Additional remark 4) Said 1st opposed face is a light guide plate which is inclined and formed so that said 
optical incidence section side may become low in a light guide plate additional remark 1 thru/or given in any 1 term of 

3, and is characterized by the tilt angle alpha to said irradiation labor attendant being 0 degree <= alpha<=1.0 
degrees. 

[0092] (Additional remark 5) Said 2nd opposed face is a light guide plate which is inclined and formed so that said 
optical incidence section side may become low in a light guide plate additional remark 1 thru/or given in any 1 term of 

4, and is characterized by the tilt angle beta to said irradiation labor attendant being 30 degrees <= beta<=40 
degrees. 

[0093] (Additional remark 6) It is the light guide plate characterized by having the directive improvement section 
which raises the directivity of said incident light in a light guide plate given in additional remark 1 thru/or any 1 term of 
5 as for said optical incidence section. 

[0094] (Additional remark 7) It is the light guide plate characterized by having a taper side which enlarges the incident 
angle of said incident light [ on the light guide plate of additional remark 6 publication, and as opposed to said 
irradiation labor attendant and said 1st opposed face in said directive improvement section ]. 
[0095] In a light guide plate additional remark 6 or given in 7 (Additional remark 8) Said directive improvement 
section It has the taper side which saw from the display screen side and was formed in the shape of a taper. The 
include angle theta 4 between said taper sides and said side edge sections The light guide plate which will be 
characterized by being theta4 <=tan-1 (W3/(2xL3)) if distance between said optical plane of incidence and said light 
reflex sides is set to L3 and distance between said side edge sections is made into W3. 

[0096] (Additional remark 9) It is the light guide plate characterized by having the optical absorption section in which 
said side edge side absorbs said incident light in a light guide plate additional remark 1 thru/or given in any 1 term of 
8. 

[0097] (Additional remark 10) It is the light guide plate characterized by having the light reflex section which reflects 
said reflected light in fields other than the field where said light carries out incidence of said optical incidence section 
in a light guide plate additional remark 1 thru/or given in any 1 term of 9. 

[0098] (Additional remark 11) The drawing direction of the comer formed by said 1st opposed face and said 2nd 
opposed face in a light guide plate additional remark 1 thru/or given in any 1 term of 10 is a light guide plate 
characterized by the slanting thing to said optical plane of incidence. 
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(0099] (Additional remark 12) It is the light guide plate characterized by the include angle theta 3 between said 
drawing directions and said optical plane of incidence being 10 degree<=Jtheta3|<=30 degree in the light guide plate 
of additional remark 1 1 publication. 

[0100] (Additional remark 13) It is light equipment characterized by being light equipment which has the punctiform 
light source which injects light, and the light guide plate which carries out the light guide of said light, and using the 
light guide plate of a publication for the additional remark 1 thru/or any 1 term of 1 2, as for said light guide plate. 
[0101] The display equipped with the light equipment and it by the gestalt of the 2nd operation which were explained 
above is packed as follows. 

(Additional remark 14) Light equipment characterized by having the photomixing field which mixes said light which 
has been arranged at the predetermined spacing L, equipped with the predetermined width of face D two or more 
punctiform light sources which inject light, and the travelling direction of said light, and carried out incidence from said 
two or more punctiform light sources, and the surface light source field equipped with the irradiation labor attendant 
which injects said light mixed in said photomixing field. 

[0102] (Additional remark 15) It is light equipment characterized by said spacing L and said width of face D filling the 
relation of D>(L/2) xcotA in the light equipment of additional remark 14 publication. However, A is the brightness half 
power angle of said light which carried out incidence to said photomixing field. 

[0103] In light equipment additional remark 14 or given in 15 (Additional remark 16) Said photomixing field It has n 
fields Sn equipped with the relative refractive index Nn and the width of face Dn to said surface light source field in 
the travelling direction of said light. Said spacing L, said refractive index Nn, and said width of face Dn (D1xsinB/(N 
12-(sinB) 2) (1/2)+ (D2xsinB/(N 22-(sinB) 2) (1/2)+ ... + (DnxsinB/(Nn 2-(sinB) 2) (1/2) > light equipment 
characterized by filling U2 of relation.))) However, B is the brightness half power angle of said light which carried out 
incidence to said surface light source field. 

[0104] (Additional remark 17) It is light equipment which said punctiform light source which said two or more 
punctiform light sources inject said light of two or more colors, and injects said light of the same color mostly is 
arranged by predetermined spacing L' in the light equipment of additional remark 14 publication, and is characterized 
by said spacing L' and said width of face D filling the relation of D>(L72) xcotA. However, A is the brightness half 
power angle of said light which carried out incidence to said photomixing field. 

[0105] In light equipment additional remark 14 or given in 15, said two or more punctiform light sources inject said 
light of two or more colors. (Additional remark 18) Said punctiform light source which injects the light of the same 
color mostly is arranged by predetermined spacing L\ Said photomixing field It has n fields Sn equipped with the 
relative refractive index Nn and the width of face Dn to said surface light source field in the travelling direction of said 
light. Said spacing L\ said refractive index Nn, and said width of face Dn (D1xsinB/(N 12-(sinB) 2) (1/2)+ (D2xsinB/(N 
22-(sinB) 2) (1/2)+ ... + (light equipment characterized by filling the relation between DnxsinB/(Nn 2-(sinB) 2) (1/2) 
>L72.))) However, B is the brightness half power angle of said light which carried out incidence to said surface light 
source field. 

[0106] Two or more punctiform light sources which are arranged at the predetermined spacing and inject light, 
(Additional remark 19) The optical incidence section equipped with the optical plane of incidence in which said two or 
more punctiform light sources are adjoined, it is arranged, and said light carries out incidence, The light reflex side in 
which it is formed in said optical plane of incidence face to face, and said light is reflected, The irradiation labor 
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attendant which makes said said light reflected in respect of the light reflex inject, and the 1st opposed face which 
carries out the light guide of said light which carried out incidence from said optical plane of incidence to said light 
reflex side, Light equipment characterized by having the opposed face by which the 2nd opposed face reflected so 
that the light concerned may inject said said light reflected in respect of the light reflex through said irradiation labor 
attendant has been arranged by turns, and was countered and formed in said Irradiation labor attendant. 
[0107] Two or more linear light source sections which inject light, and the optical incidence section equipped with two 
or more optical plane of incidence in which said two or more linear light source sections are adjoined, respectively, it 
is arranged, and said light carries out incidence, (Additional remark 20) Light equipment characterized by having the 
opposed face which the irradiation labor attendant which makes said light inject, the 1st opposed face which carries 
out the light guide of said light, and the 2nd opposed face reflected so that the light concerned may inject said light 
through said irradiation labor attendant have been arranged, and was countered and formed in said irradiation labor 
attendant. 

[0108] (Additional remark 21) It is the display characterized by using the light equipment of a publication for the 
additional remark 13 thru/or any 1 term of 20 in the display which has the display panel equipped with the pixel 
arranged in the shape of a matrix, and light equipment which illuminates said display panel, as for said light 
equipment. 

[0109] (Additional remark 22) It is the display characterized by arranging said light equipment in the display of 
additional remark 21 publication at the display screen side of said display panel. 

[0110] (Additional remark 23) It is the display characterized by using the liquid crystal display panel equipped with the 
liquid crystal with which said display panel was closed between the substrate of a couple, and the substrate of said 
couple in the display additional remark 21 or given in 22. 
[0111] 

[Effect of the Invention] According to this invention the above passage, brightness unevenness can be reduced and 
the light equipment and the light guide plate with which contrast is used for the good high display list of display 
quality at it can be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the configuration of the light equipment and the display which equipped the light 

guide plate list by the example 1-1 of the gestalt of operation of the 1st of this invention with it. 

[Drawing 21 It is drawing showing the configuration of the light equipment and the display which equipped the light 

guide plate list by the example 1-2 of the gestalt of operation of the 1st of this invention with it. 

[Drawing 31 It is the graph which shows distribution of the quantity of light by the outgoing radiation angle of a beam 

of light. 

[Drawing 41 It is drawing showing the configuration of light equipment equipped with the light guide plate and it by the 
example 1 -3 of the gestalt of operation of the 1 st of this invention. 
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■ [Drawing 51 It is drawing showing the modification of the configuration of light equipment equipped with the light guide 
plate and it by the example 1 -3 of the gestalt of operation of the 1 st of this invention. 

[Drawing 61 It is drawing showing the configuration of the light equipment and the display which equipped the light 

guide plate list by the example 1-4 of the gestalt of operation of the 1st of this invention with it. 

[Drawing 71 It is drawing showing the configuration of the light equipment and the display which equipped the light 

guide plate list by the example 1-4 of the gestalt of operation of the 1st of this invention with it. 

[Drawing 81 It is drawing showing the configuration of the light equipment and the display which equipped the light 

guide plate list by the example 1-5 of the gestalt of operation of the 1st of this invention with it. 

[Drawing 91 It is drawing showing the configuration of light equipment equipped with the light guide plate and it by the 

example 1 -5 of the gestalt of operation of the 1st of this invention. 

[Drawing 101 It is drawing showing the modification of the configuration of the light guide plate by the example 1-5 of 
the gestalt of operation of the 1 st of this invention. 

[Drawing 111 it is drawing explaining the modification of the configuration of the light guide plate by the example 1-5 
of the gestalt of operation of the 1 st of this invention. 

[Drawing 121 It is drawing showing the configuration of light equipment equipped with the conventional light guide 
plate and it which will be the requisite for the example 1-6 of the gestalt of operation of the 1 st of this invention. 
[Drawing 131 It is drawing showing the configuration of light equipment equipped with the light guide plate and it by 
the example 1-6 of the gestalt of operation of the 1st of this invention. 

[Drawing 141 It is the graph which shows change of the contrast by the include angle between the drawing direction 
of a comer, and optical plane of incidence. 

[Drawing 151 It is the graph which shows the relation between the include angle between the drawing direction of a 
comer, and optical plane of incidence, and the rate of change of brightness. 

[Drawing 161 It is drawing showing the configuration of the light equipment by the example 2-1 of the gestalt of 
operation of the 2nd of this invention. 

[Drawing 171 It is drawing showing actuation of the light equipment by the example 2-1 of the gestalt of operation of 
the 2nd of this invention. 

[Drawing 181 It is drawing showing the configuration of the light equipment by the example 2-2 of the gestalt of 
operation of the 2nd of this invention. 

[Drawing 191 It is drawing showing actuation of the light equipment by the example 2-2 of the gestalt of operation of 
the 2nd of this invention. 

[Drawing 201 It is drawing showing the configuration of the light equipment by the example 2-3 of the gestalt of 
operation of the 2nd of this invention. 

[Drawing 211 It is drawing showing the configuration of the light equipment by the example 2-4 of the gestalt of 
operation of the 2nd of this invention. 

[Drawing 221 It is drawing showing the configuration of the light equipment and the display which equipped the 
conventional light guide plate list with it. 

[Drawing 231 It is drawing showing other configurations of light equipment equipped with the conventional light guide 
plate and it. 

[Drawing 241 It is drawing showing the configuration of further others of the light equipment and the display which 
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equipped the conventional light guide plate list with it. 

[Description of Notations) 

2 Liquid Crystal Display Panel 

4 Light Equipment 

6 Eight Substrate 

10 Light Guide Plate 

12 34 Optical plane of incidence 

14 Light Reflex Side 

15 Side Edge Side 

16 Irradiation Labor Attendant 

17 Opposed Face 

18 1st Opposed Face 

19 2nd Opposed Face 

20 Circular Polarization of Light Plate 

21 Air Space 

22 LED 

24 Reflecting Mirror 
30 31 Light guide line 
32 Reflector 

35 Irradiation Labor Attendant 
36, 37, 52, 53 Taper side 
38 Tape 

40 Surface Light Source Field 
42 Photomixing Field 
44 Reflector 

46 Line - Light Guide Plate 
48 Reflective Film 
50 Adhesion Material 
54 Corner 
56 Front Face 

60, 61, 62, 63, 64, 65, 66, 67, 68, 70, 71, 72, 73, 74, 75, 80, 81, 82 Beam of light 
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JtuEftAftS^MEftSWEfcOligicKfiSn, Mc 
MEftftffiffilcttfoLTffMSn, suEftfttBSfc^fc 

tijie^5*fET<Ds«7t^miia7t*tmffl^ e> urn s h*s 

m2ttftffi£tf£S£KBSftft*flp)ffii:, 
i?(jEftAft®tMEftKaffl£«;:SaB£n, fflEft 

fct-StttoSttfcJ&dtett, tOEJfcAWEft>5<&A»ft 

fuEftAStffi £ fflf BftKWffi t ©HlcIBBS nftftftfcB 
Si:, 

S2WiRjffifca<£SKEfi£ttfcWipJffi4:, 
fflE#A3*BtetlHB£E»®fc0MK:EB*n, MEft 

w-r § c t «mt t: -r § *7t«o 

[fl*93] IS^a 1 Xtt2KlB«OSI3tt«K:*^T, 
fflEJR 1 ttfiffiti, fuEftAftgfl»Mg< ^§<t5 tcffi 

est** 4 ] mm 1 3 wrtifr 1 JStcia<E039 
5 ] 1 j^h 4 co^-rta^ 1 3 tcE«<D# 

mmmftmt, mxm 1 5 o^-rn^ 1 jhkebo 

ftUfr £ Aft L ft B0E)t*fi^-r 5 3tiS^iB« t s 



^1 2 0 0 3 - 2 1 5349 
zffi * tmftMim. t **rr 1 1 « 

Bo 

[»3R«8] BfjeonnmTEBsn, Mtt&mtnm. 

? 3 % Aftffi^d* ft ft Aft g& t , 
ft5EftAft®fc:#frLTffM£n. ituEft£Kft£#£< 

itiiEftJSftffiTSft Lft BuEft£fttb£tf3ftfttliffi 

HflEftAftffifr 6 Aft LftMEttfcmlEftKftSK&ft 
-TSIglttfi®^ WEttEttffiTSftLfciWEftfcSI 
EtttfffiEMWWiBfcfl' LTfttH-f S£ 3 tcKft£tf£» 
»2WiftB5i:*^5fc:EH*n, inlEftftfiiEKttfiL 

tbi&i< ntcKfam t *** zct *¥f® ttz mm 

So 

Etttf Aft-f § AftBifcB*. fc ft Aftffl t > 

iiuEftfcfttti t * ft Wteffi i: , 
tuEft*«»ft1-3£n*fft®^ fflE**£RtttfiWE 

ftftttj®^ LTftfta-r s <t 3 KSfts-ess 2 *tfa® 

0] vHJ*xttKEB£ftfcH**fS*fc 
WEa^^^BHW-r^JtiBaeBi:* 
W-rsa^SeBKfe^^T, 

WE3tW«B«» «*96 71/S9«^-fn^ 1 «(CE« 

Wo 

[0 0 0 l ] 
[0 0 0 2] 

^ommtfhZo ewe®, ~mcs.Mmm^m^mm 

[000 3] 7uyh7<< b3--v hOftMtfZte* 
ttmSBW&ftf'f*- F (LED ; L I gh t Em 

itting Diode) tfffl^fctlTVSo Jrb^W 
/J^©KS^«BKti, eS^-O/J^t^nlffift L E 

D^<fflt^nti^„ LED(i»K)1fiiB©ftBffiB 
■T § tc fi, ^^i^)-{c Elf 3 ft *6<DtttiStf £9 1 * §0 



[00 0 4] 02 2t±, Sf3l5<D7ayh7l'b^<DR 
Wffl«aW**WO«Wl**^Tli^*. 02 2 (a) li 

02 2 (b) «02 2 (a) ©A-A«TC»««frl/fcE*f 
SffltSa^Sli©*rE*^LTO^. 02 2 (a) » 
(b) Kw-rJ:3K, SS*Sttaa^«Hti» 7P>h 
7^ha-7hFL fc53ff!!«Ba^*/l/ 1 0 2 "cm 

i^nt^i. Kt*s»fta*^*/n 0 2o«^bb 

fc, «#R l 4 0 Q&CTBStttcti* 7nyh7^ha 
-7hF L 1 0 4 *< 

BfjeoffiH*^LTBH«tiTV^*. ffittSDttfil 0 4 

2 8AW3ntl^o ffltt#7t« 1 0 4 CD0 2 2 

(aK (b) ytmxmmLttxw 
Atfi-sftAStsi 2 2ft'M«nt^8, s^ft® 

1 0 4(Da^fflffiffl«C(i, fttttBS 1 2 8lC*fLTftA 
Wffl 1 2 2«»Ctt«W/h«V^«»ftT?«l»^*»OWfl 

si izt, yem&m 1 2 8 tcttLTftAW® 1 2 2 k 

ttftTSffll 4 4fflfcJ±8OT**VME»fcTli^;fclta 
OfJffll 1 0 i:*^SfcffM?nTt/^o 
[0 00 5] Bttagftl&l 0 4CD02 2 (a) . (b) 
Btt»ft1£ 1 0 4 OftAWB 1 2 2 

& i o 6©«gi5fc«, l e d i o 

ntl^o ttK*fttt 1 0 6tt, &KitiBT?fcS LED 
KJBv^n*. USttSIJtttR l o 6ti, ftAttB l 2 2iJ 

OffilC*tfp)-f3E(C, «»©«J*)fc*tt©IH«l 42^ 
ffLTV*. IH»1 4 2t0iBHffiS*IS^-r5C fclcj; 
0, 1 0 6 ^6iBttS|3t« 1 0 4 icftltffr 

[0 0 0 6] flCK*)tiS 1 0 6fr.6WWtfc3tttt, £$l 
1112 fcttftUBflfl 1 2 8 fc-e±S»L4*^B5««)t 
151 0 4rt«rJi*, ftttiEl 1 OKAHLfcftftV El* 
SSffilMMt^n 0 2(C(6]^oT»ttil-r?> 0 EttSffi 

1 0 2 0H*CJBJ«StifcKI*«ik:J: t) 

[0 0 0 7] 

[Kw^ssnui^fc-ragRia] u*»u ledios 

( 1 ) ffl8**, «W8Tfc*. L E D 1 0 8frP>WtiJL, 
fcJtttt. 1 0 GZftLTffittmXfa 1 0 4 (C 

AW-T^o C©fc*flD3ttO«ffla*«, L E D 1 0 8fr 

mftw. 1 0 Q^\<o%(onm^t, m.w®w& 1 0 6* 

6BStt»3t« 1 0 4 KAIfr*}tt©«ffl»*i:0«c4 

So core*, jto*yffl»*(**«wtfiT-r*. « 



ttM 2 0 0 3 - 2 1 5 3 4 9 

HUTfe^o Lfc*Ct>T, K!MM>J!WI*f?$lcl4, L 
ED 1 0 8©lo3 0®Jl«K:l8JfW*5;fc&LED 1 

0 8<D|»fflft*il^'r£«« t ft«. 02 3 tt. LED 

1 O80HNft*4O£JM?Lfc7n:'h?'rhA£ 

T^5. H2 3(cSti^K» L E D 1 0 8 £>t2fi{@& 
* 4 ofcJf^fcttttiUMfi 10 6" **IHfrf *j&B 
* L E D 1 0 8 fcffl^fc/hSWtO* «J -y h » & 

[000 8] (2) Sii3Xh*^nLTUf 5. ft* 

io6. mwmms. 1 o 4»tf l e d i o 
8*»jsa<sifrS(M?^**fc*, nag37shtfti 

iraL.TU*?o 

[0 0 0 9] ±K2O0IBII|jiS*»a-r*fc*> ^AW 
SI 2 2fcWl«l-r5ffi GW~F» ftEWEi:V>-5) icEW 
^WtTAWL/cft^E*^-^ ES*Jt*ll*4E"e£ 

8«fc©»ft«ftMS&SnT^*. 0 2 4 tt, ftSiUft 

£07 a y h ^ h #5£©E«SiK£aw»B<&fllfi!t* 
*LT^3„ 02 4 (a) (iE»£iffiA&ij*SB£&^ 
fflffi«Jfr&JI;fc«|j«**U 024 (b) 1*0 2 4 

( a ) OB- B«T«wr LitBMiweM$ffi&m<Dmm 

*jjsL,TV5o 02 4 (a) , (b) tc^-Ti^tC, * 
3ttg 1 2 OOftAttS 1 2 2 4>*g|31C{£ LED108*' 

Htsntv^. «A»ffii 2 2(c*t(pj-r§^5 
WEi 2 eoxsicttKtttti 2 4*iit5nti^. 
l 2 oo**«*/<*;v i o 2«Ktt, 

^^tBBl 2 8jW&SSftTV*. 12 00)15 

wms 1 2 8{c*t[R)t5iij{i:«, sf4s 1 1 3 tmm 
1 1 1 t^isstiT^s. mm 1 1 sti^wtHsi 

2 8 LT^Sitffi 1 2 6 iJlC 2 ' g«<D<«^ftT*S 

,m*4Bl 1 lttJtWUffil 2 81CWUT^AWB1 
2 2iJlC4 5° mSLOtoftPiV&VT^Zo 
[0 0 10] LED 1 0 8^miiiLXmytm \ 2 01CA 
WLftJttt. )"c;*t(±JS 1 2 8 £tf$lE 1 1 3 tT^SW 

*«»jjgLaA^si)tt6i 2ort*e»u swmi 2 

4TSK^nii„ L E D 1 0 8tt£4ftfcarZ»fc£0T, 
HlH^ttSMMl 2 4KrtJ*»oTl£« t »}«:« { 63IO. C 
©fcft. SW^l 2 4±7»©}tt«»#fcl:8tf^-Cft 
5o Jg^M 1 2 4 TSWLT, 1 2 01CAW 

f>f4Sl 1 1 "CKWSftK»!aNiaS/<* 

in 0 2fflfcwm-r?.o 

[0 0 1 1] U*»Lft««6 % ±IB<0Jtffi««JlOSl3t* 
1 2 0«rffl^TtWTtC^-rP^li*^5o L E D 1 0 8 

3i;)t*fmSl 2 8fcT?£5»L&#6iatr. kC5 



(4) 



ftM 2 0 0 3 - 2 1 5 3 4 9 



t\ mmm 1 1 3 tmtum 1 2 8 fc©wfc«±iE0j: 

?fc2° 8fiO«jSJftjb<#aE-rs. COtcib. #91 1 
3, 1 2 8T©X»)ttOX«fttt*«Klfel>b» S&W 

0 2«U 02 4 (b) iC^-f .fcofC, Jgftffil 1 3^ 
fttbffil 2 8fr&«3fl8l 2 0©n«BtIt«»lUtTL 
$ 9 ft©*««fiT bT b 3; 3 £ ^ 5 ffijBtf 
£b5<, #(cSf«l 1 3fr£S^H®»Cfi®*ttiJ'f 
5^2 0 2(4, £J4ffil 1 1 ■CS&tcKWbTg^H 

[0 0 1 2] KW8£l 2 4 ±T»0)tt«*N»iM:ttl* 

S-IC4&S;V». CtDtztb. KAMI 2 4TSS*LT3t 

sifffii 2 6A>?)»rtffii 2 ort^mraift-rsttoHJ 

^ttfe^-fC^5, bfctfoT, tttfrtiUSl 2 8fr 
^SWiM^'U^ 1 0 2 fcWWr 5Jt0E)fc«M4 

TLTL*?i:^ommtf£.vZo commit* swst 

(Rati SSfciftoX t#-5 3ttOfJfflJ»*«TJb<»» &n 

[0 0 13] £6(C, ^*cD7ayh^-Yh73^« 0 B 9 
g^SB(4, mcjuvhv'ChjittmaxVhJXh 

ft#f<D a y h 7 x hJt t Jttt b X m>6 X > t ^ o fflfl 
^WLTl^. Cttt4>»ft«l 2 0*% B B S^U;H 
0 2©£;SHffifflJfciBllSftT*3»K 7ny(-7^fha 

-«y b fremiti* ti%yte>-ffit>\ *A*jj^<*;n 0 

2 <OS»affi7ff4ft < W3fcK 1 2 0 ©ttttWffi 1 2 8 H 
-pKS*LTbi:5ci:fcBHtf*3. 
[0 0 14] Jt&ttiSl 2 8«?©E»*l»<*;fc*k * 
)t« 1 2 OOftlltiiiB 1 2 836ffifcillft*^/<*;W 1 0 
2©«ft«l 2 0fflijgffilc(4, Hftfc5MB±»WBdl 

wte»nT^s<H^«i 4otmKfa\ 2oitmcmm 

•WBrtStlT^Sfc*, f8jm<om&M&Z±lfiC£ 

ffi±£fc«fc3+#fcKltfR±$ft*tff#&ni\ 0. i~ 
0. 2%©SKWSoTLSa o LfctfvX. \ om 

[00 i 5] *8B3©B«tt, WStr6*fi«Tf, n 

<a>o 

[0 0 l 6] 

CHUB***** 4fc»6©#®] ±IBSWt4, ^ttftiUfr 



WiBK»rtUT»J«*n, miIBftA#»£©AWft£ 

E*fcftHtiffifc fc fe (cmiI5^SWffi(CBufgA*f7t%#7t1- 
Sl&ittfoffii:, 8llBfcEI*iBT©5S*}fc*fl<iiB)fca*tH 
ffi*^»as**S 2 ttfiiB5fc#£5fc:EB£ftfc*flflJ 
BSfc, pfflEy£Altffifcfl"ffi^»ffifc©lfflKEBStU 

a t * *t i c t t ? % rnxmc <t o -casss n 

So 

[0 0 17] 

1 ©^*©«BK<i:*#ftffiMtfK:*n*«*fc#B8 
Hst/a^SBtco^T, mmm 1 - 1 71s 1 - 6 *m 
^xmwmcttffitZo 

[0018] mmm 1 - n *%mv>K,m.v>% 
mm 1 - 1 k £si*3fcfittmc*n*B*fc3fc»«B& 

tfajjsttBKO^TH 1 fcffl^TBWTf *. 0 1 14, * 

*«0jfc***3^Mtf£*ft&B*fcft«BBatfa 

*£B©«iK**L , TV3o 0 1 (a) (4g*gfl£» 
^Hffifll^ea/tfllJS^b, 01 (b) (401 (a) 

fc, 0 1 (c) ti*^S(S«lfc<J:5#}t«ro«/S*^-r«4 
M0Tfe§ o 01 (a), (b), (c) tc^-fj;-? 

s£ 6 , 8 rs tcit±? nttm*<Di&£h t xm^ntz 

^hjLZ7h) 4 t^WbTI/^o ?fltft*^^^2 

(4, ThU^X«KSHSnfc«aoHitl*fli*Tt> 

m& 6 OTtii^B 4 «s®tc(4, nmftfa 20^0 it 
ttenxi/^o R(i7tifi2ot4, a«6fljfcEKsnfc 

A/4 futiM«i:7 1 fii!iSB 4 flilcEfi^n^KMfl^fi 

tx-ffimztix^Zo 

[0 0 19] ^^B4(4, &W?tm<DLE D 2 2 tm 
ittRl Ok^^fbT^So #)t<6l 0 (4BSft73 %<DB 4S 
«tt*WbTl/^. W^fil 0OfjS B B B a^U>;l/2(|i]tC 

t4, ffiA&i%'<*']' 2 injot^rwa-rssi^ffl^jtw 

tbffil 6*W^nt^3o Sfca»^«l OOS^Hffi 

flittt, jtftfmsi 6 icftfatzttfoffi 1 7*™^n 

T^5o ttlRlE 1 7 ti, Jt^com 1 Wr&lffi 1 8 k«a© 
Sf!2*ri6]ffil 9kA^S(cffiB^nT^?nT^i.o 
1 0© L E D 2 2 tt{C(4ftA#fffi 1 2 (ftAfct 
S) *TO?n, 7tAWffil 2tcW[6lt§flliJtc(4^S{W 

S 1 4 «StVT^5, WlRlffi 170S1 WlRjffi 1 8 

(4, ftmtami 6 tmgy-'nia&is.ztix^Zo m2® 

[pjffii 9t4, ^dSWffii 4fr&0Kftt)t*)tWdiii i 6 



(5) 



ftffl 2 0 0 3 - 2 1 5 3 4 9 



«UcR«*-e*J;$fc:» ftAWffil 2ffllJ*M6<£5«fc-5 
KiavTl/^o ff!2*f[S]Sl 9©ftttfflffll 6(CWTS 
ffi$4ft/m3 0° ^0^4 0' T'feU. ^Hfifi^jTti 4 
0° -e&3„ Sglttftffil 8&mf5 2ttfrffil 9T« 
^tl5ftg|55 4, 5 5<Di£#7j[oHi> ft Atlffi 1 2 IC 1$ 

(01 (c) o 
[0 0 2 0] ftKfcfffil 4»S\ 0 1 (a) iCTTstZv 

t, m*mffiicttLmmi5fai l cn.T, i e d 2 2oibb 

5o 01 (b) iCTikt&olC. ft£*tffil 4<Dg 

t^s 0 ftKWffii 4^ffi£tiKW8i2 4*w^nr 

1^5. SW^2 4 £f§tt3 ftfcOtc, ftSWffil 4«ffi 
bTtcfcV\ 0THi, LED2 2«:ftASffil 2<D<#& 

mc 1 ogea^nT^s m%L<D 1 e d 2 2 am^s 

[00 2 1] a»ftt£l Otit'yyi^i/ayfiicStcJcO 

ffM?n, p mm a (^'j^^un^f-^) ^<Dig 

[00 2 2] ^tttBffi 1 6 iClt, ->'J3 y^gtflltc <£ 3 

ltW«^nT^5, £fc, »£6±fcflM£ft/cR 
<ift*S2 0©a»ft« 1 OMSffilctlaHSOKWKihBM^ 

[00 2 3] Wft« 1 on, vmmfti. 5^yl-n 

6mm, 1 *^R&"5 9mmfC^J#2ftT^-l>o ?» 
ftK 1 0 li, 01 ( c ) (OTTf <fc 3 fC, ft&tilffi 1 6 tc 

TO£ffM;*ft*:ifs 1 ttfam 1 8 ftA&ffl r2P 
fs< &s ct o im^T&titztircm 2 wi^ffi 1 9 txm 

®mcBl$.2tiT^Z>rciib, ftAWEl 2fflJi:) , 6Kftffi 
1 4{I?/¥£tfg&oTi,>£o ^AWffil 2ffl£0J¥^T 
lMHMAtfl. OmmT'&b, ftKWffi 1 4tJtDJf;*T 

[0 0 2 4] *mM<VfcW-TM. HI (a) {c^-fj;? 

g^Bffl(cWLSil^^(cmTil^«l O^iSfil 
fCLED2 2#gSfi£nTfc^ LED2 2fr5>ft£W 
® 1 4 STOSBSL 1 tfHW 1 tcWL-TfflWWtCft< ^ 

T'f S„ iJJSgffil ST'SW^n^^i, ftKttffil 4T* 

ytt trmmm 1 6^?>wtii u^s^u^ 2 ka 

l"g3:L<&^ftJ T'<fc3o lot, ffi«l 5fcHfe 
5o ftigilSl 4ti, 7U^;Ub>X^(nl#(CLT, 



*ft&i o*$p>tc'hsi@atc-r5iii:a<T'f 5o 

[00-2 5] Sfc, LED2 2^^EH"rS^(C 
2 2 5><D*ttiifttfft5t*S 1 4 KfiJJl-rSST'tC-l-tf 

[0 0 2 6] &fc, ^jfcWc^S^ftC&tf^n*!! 
*£fti®gB^»)mco^Tf#iE-fSo 01 (b) fc^ 
t^lC, LED2 2A^^ttl^n/c^6 0{i, ftA 
ifffil 2^e»#7 l 6«l 0rt£ASff3 o sm^BSf^N 

1 = 1. OtbT, PMMA(Dffllff^N2= 1. 489 

ttzt. m\ tttm\ st^aiffii 6T<Dmme 

1 (=s in-' (N1/N2) ) ii4 2. 19' W 

-T^t>^> ^lWlfilffil 8 tcWr^^ 6 0 CD A*t 
ft*M2. 1 9 0 J^±T'^n(f , ft*! 6 0 ti^ 1 
1 8-e±S«1-S 0 SfilttfrEl 8t«L/i7m6 

o«, mi wiRjffi 1 8 tmmm 1 6 tmtmm-h 

^ItmSl 6tct(J(?|S]-C>AW^T'AWLT 
^SftffSo ctD&olc, SlWfSlIl 8X{i7t*taiffi 

m \ 8-e^s»^0jit^p.^T^s*tsi 4tc}t 

yfiSWSl 4T^iH6 1 tLTS.$tit%o 
[0 0 2 7] tfc, 01 (a) iC7jkt£ol<C. g^iB® 
fIA>P>l.i.i:, LED2 2^e>WttlSn/'c«?Sc0^6 
0t±, «ft1£l Ort^f^L&tfe,^ ^K^ffil 4 
WI5(^ffitcAit-r§c 7tS#t®l 4(ig 

^Hffitc^bSii^fSjfcMTL E D 2 2 cr>EB{uB££l 

ffii 4-eEwcw&}SSwft^6 i i;LTS*t-r§o 

^©^6 ltCj;D, «ftffil OrtTIJI^-^gBTt 
[00 2 8] 01 (b) iC^-TXolC, ftR^\4X' 

fxtttztircftme i 1 a, mznftm 1 9T'«-iS6 2 1 

UTSW-fSo ^HS6 2«> ^dlttUSl 6*^^b b b«^ 

[0 0 2 9] if? 1 wfo® 1 8 tftsimffi 1 6 tmzm 

mcBf$.2ftT^%<DT\ 02 4 (b) (C^-r^*<D# 
ftMl 2 0tm%K), ^SWffil 4(C(S]*^7 , 6^6 0(D 
^ 1 ttfiffi 1 8RO*^tiiS 1 6 tctt-f 5 AWfttilSg^ 
ft^±cD^g^*i^-rSo L/c^oT, ftRWEl 4 1C 

sijiiHiicD^Tb^ 1 *tfp]ffl 1 8frt>m^mmmicmmii!> 

[0 0 3 0] g-fc. *^flgf?iJT-ti, StfJ^-ftEJHttt 
Z&tZXffi 6 2 2 IC AW-T S =fc 3 tC 

[0 0 3 1] **5, Jt»6 2<Daa©tf-^tt» g/TxH 



(6) 



ftM 2 0 0 3 - 2 1 5 3 4 9 



ftAtfffil 2fnc#j2 0° ffilr'fcAltillca:*. 
[0 0 3 2] MfiAMOl 2<D^"5L ED2 2£DIEHM^ 

jem<&BBfc*i» XRitt&tLTmx.iirtoS.-V&a 

±0, ftKWEl 4fr6><OKWft<09-£ft|-tfctS® 1 6fr 

6 2 wjtwtasn-ftcjtxwffi 1 21cm 

[003 3] Gfetttt 1 - 2 ) #2S*©JBffi©it 
ijfifl 1 -2te**B3tfitttffc*tt*«*fci^ttBR 
tfB^aBteO^TB2&tfB3*ffl^TWW**o 0 
2(4, *fSM0yfci*Bttfi&tffc*tt*B*fc)fc»B 
BRtf8jj^B©BJ#*j5*b'tV5o 02 (a) fi, g 
^8B&8^EffiBfr&lifcBJ5E**U 0 2 (b) tt 
02 (a) a)D-D«?««Lfc«jj*gfi©«ffi*jj*L 
Ti/^o £fc 02 (c) «02 (b) (OWi,^.k^-X 
LXtkLX^Zo fcfc, USStWl - 1 fc5*LfcB)ttRM 
tf K*ft*B*fc*^B»tf «*BB©««H* t B 

~<Dmmm*^?%mtfmm\c'D^x\$. m-<ovm 

8 aftWtiiffi 1 6tWc?$>9, ^2*t|p]Bl 9 
©ftWttiffil 6KJt-r*««ft/ltt3 0° ^0^4 0° 

t*&9, *nmmxit 3 7 0 t-&3 0 02 (a) , 

(b) e^-TidK, WJtfil OcDftWttiEl 6(C. & 
#0 (HSWf) *rtLTHBJfc«2 0tfK9tttt6tt 
Tlr^So ttBtt<DBffi*N 3»4B*fcr 1 . 4 6 7T*& 
So ISf«©H)}$N 3 RtfRfilftiS 2 0 ©H»T*tt, 
B#«l 0©tfBTfc-5PMMAOHJfr*N2 (1. 4 
8 9) Kifi^fc*, JtBitiffil 6 ■P03ttOSI4*«*i)T 
'>&<T'£S 0 P3«3t*2O0»»a*/<*rt'2 

Bgffi&tfjRjia^^*^ 2 coats 6 baste** Lfcm 

ftA*3WRl OrtKHtfXBl/*^. cofc*, fti*m 
ffil 6 0E»l»jh«*qpHK**^-pft<, J:DK^ 

[003 4] k<l3T, Rffl)tS2 0£ftl*mSl 6tC 
ffi* LTlfi D tttt fc C i: fc A 0 ftWfcBE 1 6 TOBBft 
teglfcLT, BBA9 2 (=s i n-i (N3/N2) ) 
= 8 0. 1* KftSo JttttWffil 6K8 0. l'iO'h 
£(/V$jgTAW-r£fttt*rt« 1 OfcBJWfCtS^KPJ 
B#«2 OtciO^HX^n, ^cOfiJffl^WSTLTL 
|% LfttfoT, 3t©fJffli!!l*OifiT*«l**fc*K 
f4> {Sf^cDT^Cj^ijlftlg 1 0©JPS£|i(KWfc©B 
fittfcl^Stffc&Btffe*., 3tWdiffil 61C8 0. 1 
° W±0ftBT3t*ABS-e<6fcfcfcti, 0C0 

bs^bk-o^t, ^AWffii 2^e»*ye«i obtest 



*±9. 9° UniC'fftttJ:^. ftA** 

m 1 2 k, ftwttjffi i 6&tfgi i ttfts i 8 titmm 

[0 0 3 5] *BggB#&tt, ft<D!tfatt£[R]±£*!-3 

fc#"C**Cfc*J&ttiLfc. 02 (a) , (b) , 
(c) fcaVTJ^fc, Biajtt*GLhStf*fc«><0B#K 
3 0 (ffi|^tti^±fflJ) tiaS^ffil OkHtWK^ia* 
ft, ftA**E3 4 i:fi2B©yfi*#ttiffi3 5 tfw«3 
6, 3 7^^111^0 3 7ti, ftA 

WB3 4cD*gH 1 tfft**tfjfi3 5 CDtlH 2 4: 

[0 0 3 6] *ftS83 0fcJ;Sfgfttt|n)±cDfi£{4, 

( i ) ftAitffi 3 4 tc *rr .sbb©j£W mas 3 5 cob* 

Jtk, (2) »^3O<Oft<0Bfr£fa<Z>SSL2i:fc: 
tt#UT»tT*. ISftkLTte (1) cofflfltbtiA^ 
<, (2) COS^L 2l4ft^(4?*Ut>a[pJtt£ft±T 
25 0 fcfcU BJttttil 0*JP<-r*CkttT**^fe 
fe^WtUSS 5CD*IH 2ti|5g££tt5o ^AWffi 
3 4 0t§H 1 (4 L E D 2 2 «01M XfC <fc OB^^tlS. 
*B»W# & ~> 5 a U- a V k Mff t *m 0 B t , 
7"cAStffi3 4<DilH 1 ^"0. 5mm, ft|ftHE3 5<Dd 
H2*M. Omm, BJtB3 6©ft« L 2*M . 9mm 
©BaiClifiltt*«W*fi < (Rl±T't 5 C k^mtti Lfeo 
t^AI^S 3 4 C0"SH 1 (4 L E D 2 2 tOit-fX ( 0 . 8m 
m) IcWbTR^fcfe, ffir-^^coKfrS^Wt^ 1 ^ 

[0 0 3 7] 03(4, LED2 2^P»*tai-r^7t©7 , 6A 
WES 3 4 T-c0tti#itft{i: < i;?.^acT)^^t^7T'fe 

C0^A»I®3 4^e«7 1 etgl OCOJf ^^I^^cO^cotBW 
ft (deg. ) ^rSL, »**ti}tB*aLTl/^o Hit 

v^ytp (omm a (4j»^s§ 3 o imv z nr v ^^ i ^* 

<D#)t|g 1 OcO^B^^tTV^S, LED 2 27b^ 

»tasnfc)ttt3tAWBS3 4^6A»-r«i:, ^»tm® 

1 6i;ffrWtoW4 0° SSOlEHfcStf^k: 
EJtStiSo ^77fcoA^B(4, W^SS 3 0 fc J: t) fli 
(6]ttA^±L^ai7 1 6ffi 1 0©yeB^***UTl^5o C 
c04;9(c, T^AWffiS 4fr?.W7 , e* 1 Oft\c%\m%>K 
cD^T^m^ft + 9. 9° J^rtfC-eti>t>ttT{4*^ 

t>\ fie*Kjt^Tmwft±9. 9° wrt«)tojtB*<7 
[0038] *^w{c4:n(f, ®.*mm.x&m\m 

ffl 4 tc J; S mm* 1 1> tc, AiUfc a y h 7 X h fa±-f 
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5o #JtB3O»cJ:!))fc0»lR]tt%lRl±S#*i: 
§5. ttAW®3 4*»60Wtm i l60tW*H©IB 

[0 0 3 9] *£««Wi3t<0»fatt*fa±S-e3fcii> 

[0040] mum i - 3 ) #ic> *im<DWM<D% 
mm i - 3 te<t*iH)tfi#tffc*tt*ii*fcttw«iift 

tf SSStBfco^TB 4 RU'0 5 *ffl^T!fta.8f 3o 0 
**JfiflflJlcJ:4«JI&|gRtf J C'n*fllAfc)t«l«li 
©««*ij*LT^*. ft*. IliSflJ 1 - 1 atf 1 - 2IC 

MHWK«fc*SIJt*l 0«, 3tt**«-r*J6»iR»i:ft* 

[0 0 4 1] JtAtfffil 2^6AWT*)t*Ctt, ftSIt 
®1 4lcAlt-r^7 1 eii6 OWftiJtC, Wfflljigffil 5 
rajtHeO' *^ftf*o ^6 0' (iffliJSSl 5? 
KB 6 3 i: U 2 5) tcftStJS 1 4 T'ftfli 6 4 

fcJiSftStffaKiiA/CLS:?,, }t» 6 4 teftcDB2ftS$ 

«ptt««^-tftt), a*«BUcWatr6««aUTL« 

[0 0 4 2] *HSSff!lt **#3ttfi l 014, ffiffliffl 1 
5tcHfeOr-X3 8**LTV^o £<Dtc$>, m%6 

<OlSHK:ft«)ie«6 3, 6 4A%L4K Mfe<Dr- 
73 8fctt*T\ fflO^lR^ffiT^eO' 

[0 0 4 3] 05«U J: 3 l*Jfcfiafctf »C*n 

^5, 0 5 (a) tt, St*gK*St*Hffi»>e>M£fi§ 
#*jj*U 05 (b) &05 (a) <DE-E^T'W»fb 
fc£jj*8H©*rffi*jSLTV<5o ft*>\ Jtttffll 1 - 1 a 

So *&S0iJfcJ:S»3teKi oti, 0 5 (a) fc^-f <k 



5 3£M«8B&1 5t<Df$<Dftme 4ti, 
[0 044] 04^tan-' (W3/ (2 x L 3) ) 

CftfcJ:!), ftA»ffi3 4fr5©ttiS6 Oft^W 
Wm I 5KA»Lft^«k3lCftt>T^*. 
[0 0 4 5] *Sa&»jK«k*ltf, »)t!S3 1 (CjiDftO 

»rttt^rt±"r*fc», mwbi 5tit»Ai*-r«3tii8 

6 0" %m'J>HiZC£&T*f*Zo ftfc> J»7tSS3 nc 

JKUfcKJBlfttt^-r^OL E D 2 2*ffl^Tfc*V\, 
[00 4 6] (f»J 1 - 4 ) 3Wc, *fSaS<D«|g©IS 
1 - 4 J:58ft«#tffc*tt*tt*fc3ttiJ^H;& 

tfa*«fltfcov>TH 6 Rvm 7 ^m^rmmt^c m 
■&tfa*«iowffii*rit**UTt>So ftfc> nfifetfJ 

1-1M1-3 Lfc#ftlfitf t/K J tn*«*.fcft 

0f4, SlWlRlffil 8<DftAWB3 4{M#Mft<fti>=i;? 
0° <a^l° T*&»}, *HSSCTT'«0. 5° T*£5o 

sfca 2 w^ffi 1 9 (Dmmm 1 6 ^mzmmn p it 
mm 4 o° T-fcSo 

[0 0 4 7] SlJtfil Ofi. 01 (a) (C^-rHSgP 1 
- 1 K«K5S|JttS 1 0 S£ L 1 ^fl»JAtf 7 6 

mm, itaW 1 ffm*.lS5 9mm, /P^T 1 *^J^.(f 1 . 

0 mmRt/JPS T 2 ft^Jx.{f 1 . 9mm7M?nT^ 

[0 0 4 8] **5lfi?ljOai7tS 1 OKinil £ffi9J 1 
-2K«fca»«Sl OOttJiKiSl^T, <f#tC^l^(6]ffi 

1 8R^ttt±iai 6 O^ffltt^fiV^^KJtOfiJfflS* 

OfiJffl^AMfiTI-SaSfco^T^-TSo 07(i, 

02 (b) (c^-T^Sfi^Jl — 2KlJ:S»)1&Rl 0(Dgp^ 

ssA0-efe§ o m®B. c*4¥fflit<o(av^«*sLT 
fcAWts t» i wiRiffi 1 8 affi©attfflMia-c<D*»Bft 

1 6K:»'r*A»ftft , ffl»ftJ:»)'h«<ftS3t»6 6«« 
^U5o T^&ttb® 1 6tt!E*LTR5Dtttt6nfcRfi)t 
«2 Olc^O^l MABB1 8fctk^Tfflffft*^t<ft 
iT^SOT, C cD^t 9 ft Attft ©«'hft»tT*-3 T 

fc^sw^ff^wnTJteMie 6*<Rfl8)t«2 offline 
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ffi2 omc&i&LXLt? P3fi3ttS2 0K 

[0 0 4 9] (KDtctbs msic^t^oic 

t4Sf? 1 ttfiffl 1 8 OAW® 3 4 OflJjWg < ft S 4 3 K, $ 
lttfiffil 8a<#»aE 1 6K»LTmtf0. 5' £0 

mtm i WfB)B 1 8 tytttibffi 1 6 t-e±K&zm*)j% 

tHfil 6{CWLT0. 5° ©«»ft?«^TEIlSttT 

I. 0° tomtttiSl 6(cW*^[p]{C^tLT^ 

fco ««4ft^Jt««'J^SV^!S*iBiaiHlT*n 
tflHBft<»tt«i 1 0rt©#)fc**attS. LfctfoT, 

<LT, ft©fiJffl»*fcfl±.S-&SCfctf"C*3. 
[0 0 5 0] ft*, #fWJTt4a»ft« 1 OO^Ail 
3 4 flij©ff£ T 1 fcj* LTftEtJB 1 4 ffl|©JPS T 2 * 

[0051] mmm 1-5) #ac, *$m<o&tSi<on 

mm 1 - 5 fc: £5»ttfiMmc*n*« *fcJti88B& 
tfg75SB£oi,>T0 8 7I»£0 1 1 £ffli^Tl8B/rf So 
0 8 (4, *&B0Jfc J:3#3fcfi#tfK*n*«*fcft» 

tt, 08(C^t^Da^LT/TLT^I)o ftfc> £ 
«HM 1 - 1 7151 - 4 K^LifcaMfctEMtf 

Bfl^^BS-rSo 0 8&tf09K;jVf 4 #HfiSI5IJfC 
iSaifttSl 0(4, itSStffil 4Wffi<a«i3Kffi 
<Hn*tftBl 8t, ftAWEl 2«l*M6<ft4J;5K 
ffi<m2«rR)ffil 9i:**fLT^S. gHttftEl 8(0 

^wtuffii 6»c*fr4«SBjft{4mtf2' -est), »2 

ffifctt, RfiJt«2 0*<tt»tt5 0K:«J:Offi9LT«it) 

{ft)f,nn^ s -fftfr^, ft^mEi 6t4PMMAi: 

M/t^JI 5 0 (0ij*.tf JBflr* 1.34) 

fc<*>fHS?fc!K Jt*ftfiffil 6T»©BWfttt6 4. 1 5 

7(C4 2. 19° Tfc3„ R{f7ft52 OtePMM 

A(DW/T^(C3fil/«^ (fl»J^.»f 1 . 4 8 5) *£f* 
»«*WP»*«tlTl8»). R<Ift«2 0 
WfiT'&SRflft^ 0(D® B B B ^^b2flMffi5 6 
T<0ffiSft»4s 4 2. 3 3° 

[0 0 5 2] B8RtfB9Kji* , r«fc5K, ftAttE 1 2 



1 8 tift&ttra 1 6 ic n lt 2 • <ommn x-KKmm \ 

4 Htffg <fc4*5K«^T^S;fcii>, )tt«6 0 «» 1 

ft7?[6)fre>-fft, SBlWfiEl 8RD*MI1 6K» 
*S AJtftj&HSWC/hS < ftSo **flHW0«W , '?tt> 
ftl*tttfil 6tftfn*fr|s]®l 8<fc!)BSWfttf;*:t^fc 
46, mijttlRliSl 8&tBfc*fttEl 6fcW-rSAStfttf 
/h£<&ofcftH6 6ti, M lttftE i 8«fc&Jfc£ftif 

IBS 1 6 T*@#T t fcft*l* 6 6 14, fg/Sffi^l 5 0%ftL 

«fc»LT*5 9, Jt»6 6t4P3ffl3tt«2 0©aii5 6T 
«tf^fil*-r*. ££WL;fc3tt«6 714, ft*S6 6i:$ 
©R{Irt£ftS/ca6R{Ift1£2 0T»lR*n^. Lfctf 
oT> *HSfiOJg^^J;n(f, Ml NASI 8*^6^75 

[o o 5 3] m i oi4, *nmmic£mKfa<Dffif$,v 
mmzinLT^Zo trmi n4, *a«tftite«t** 

?*mmm-cit. w, i wiRiffl 1 8tfMtBi 1 6tcts{? 

'J^<4-9TLS?Ct«^* H^(C(4^B, C 

«B, C-WfcWWffil 6&tf»lWfaffil 8lcWf*A 
Wft^/h*<ft§^(p^cSWU/c7 l d^6 6(4, mi MA 
ffil 8«kt)5feKJt»maB 1 6?-aIrt«l 0 4>6«IUU 
R{It¥;«2 0T'i!5S;iJX*n?.„ Lfctfot, *&£0U& 

hi i Kw^jiiftjwtaffli 6*<»3t«i ot^m 

2 1 i:©l?ffiTfei.^*cD#|figt{4SftoT*50, 

ffl 1 6tc2B*LTlSt)<We)tifcRlS7tS2 0{c4:^7t 

tl 6 9 «« C OJtWlHffi 1 6 TS*f LfcJia« 7 0<D® 
gt4, 3fctt6 9©3SS01/l 0-1/1 OOgatCft 
§ 0 c©fc46, :i:/h5*h<D{gT£fflJ*3C£tfT*£ 

[0 0 5 4] (^SSCT 1 - 6 ) ^fC, *HJSOffJffico^ 
fifcfl»J 1 - 6 (c4:?.^SMO"fc^n^ti^fc) , 6i!S^B& 

cFg^Btco^TH i znmmi stzm^wmt 

%o S-T, *HjMMa}|t«j: ft SUSSflJ l -2K4: 5* 

7^ffiMy'tc^n^<Sx/-c^iis^fiRa*«^SBtco^T 
sjBfli-§ 0 01 2t4, wmw - 2^&%mmkms\x. 

§ 0 0 1 2 (a) (4HJ60IJ 1 -2(cJ;S«^SB ; SrS* 
jBBB«l^&afcflHS*^L, 012 (b) (401 2 
( a ) OD F - F ttTttff Lfc&patlOffififti* 
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3„ 012 (c) ami 2 (b) ©fg«F&te* 

LT^-f 0 El 2 (d) tt*IS«g1Mfc:«k*«3fc 

S 0 El 1 2 (a) ~ (d) KijVf mWRl 0 

a, m i wfaffi 1 8 tmzntm \ stTBmnzn 

$5 4, 5 5<DS##|B]atfftAlfffi3 4 fcWlCfto 

tv*. ft&frt>m*mmcmmtt\t>uctfLT®tb\c 

W^CSo bfrU Wftfii 0&ffi-p©KliJtttA3t 

[0 0 5 5] #Rti\ 012 (c) iC7Tst£?iC % W,2 
ttfljffil 9tc«^ii@B(cSit*73iB]tcWLTf446fcS2 
WlfiJffil QKAIttSTfci&e 8tt, ft*87 1 tbTStt 

tm2»|p)®l 9i:*W»-rSftfflJ5 4, 5 5ti, $RR 

»#ffAf«:fc}fcl»7 2 tLTfttiiZtiZo Lfctf-oT. 

[0 0 5 6] ftg|5fre>Sf?l*ffp)ffil 8(CA*tb/i 

ftl*7 OO-fflHi, ttWtiJffil 6, RflfttS 2 0 
*Bk Rflft«2 Oi:£ja£<D?iSffi, X«S«i:»fi6 
fcOWffifC^OKWU S6KlB2Wiftffil 9TJStfrL 
T, «/TNllBfCBSSil^73[p]fC^7 5 t bTWtBt 

5c cne.owsT"©sw*tio. oi~o. 001% 
n&Th%rctbfmi 5<Dytm.imtbT'p-r&vb\ 

uttfa^(Dfr%i%tmmmniimT&z,r^ uy 
■rst>^^6 8 tra^riRi-pfent*. fttftws 4, 5 

5 (OmWIifa a A#tffi 3 4 f£ We&l>tJ§£fC, 
[0 0 5 7] 3Wc. *SI«SfflJfCJ:*Ji^«iffitffC*n* 

m*ttftmM&v&*&.wic'3^Tmi-t&. e 1 3 

at/if>iS©M^LT^5 0 El 3 (a) 

El 3 (b) (iEl 3 (a) OG-GltiLTWmLltWii 
SBO»rE%*LTi»5o Sfc, El 3 (c) 

mmm \ - 1 i - 5 K*Lfc#)t«aEtf»c*ti*fli 



SMB*ai&-fSo ei 3 (a) , (b) s (c) tc^-r 
j: o *nstffijT?tt, $ 1 n$m 1 8 2 wi^iffi 1 

9fcTJBl**nSft»5 4* . 5 5" 0&fltffflb*W£ 

xwirn 3 4 tc*t LTftis 0 3 mm < i 1 fc, a 1 

ffil 8i:»2WlfiJffi-i 9i:*ESbT^*. cftfcJ: 
Jtt«l6 8jWl»5 4' > 5 5' T'SW bfc^ 7 

Zfc?m7 OtfftWWffil 6JST?5»U Sf§2*tft 
ffil 9TH»fUfc)tl»7 5' fc&ftBSfCKSlt&ftft 
£»tBb&^<fc-5fc&§„ 

[0 0 5 8] El 4&, 8SG5 4' , 5 5' ©SHfrfilpJ 
b£ftAI4ffi3 4 fcOfflOftge 3K«fc3=iy h^Xh- 
<0Sfb*^-ry77T«*. ««rt4ftg|55 4' , 5 5' 
©SPWfob t7tA*tffi3 4 £<Dffl<Dft&0 3 (d e 

g. ) *au mm^yh^xh (a. u. ;eit* 

fit) ^gLTV^, 7^cDASt7afR]{±a^iiffi©^AWffi 
3 4ffiiJ-efeoT*^Bffiffi^(cWLT±^lC3 0' (A 

ttft3 0" ) O^lRjT'feSo WJSftWx S^B® 

fcttbgjirafaKlBllSftT^*,, El 4{c^-r«fc'5 
fc, ayh^XVltPi&B 3<D&ttmtfizZ<%%££ 
fe»ciRj±UT^«. tftc, £8 e 3 ©*&#<§£ 1 o° w 

[0 0 5 9] El 5ti, P}^5 4' , 55" <DEff7?[6l 
bilT'cAttffiS 4 t<DfScDftlfie 3 i:, Jt«»«4k:«J: 
§ HBWBSfcfctt 5 SiSHSffiGOIEffiiBpg i: <Dm%^<t f 
v1Th^ a «$fititftg|55 4' ,5 5' (D&Wftfabt 
7"6AWffi3 4 i:£OP^cD^JS0 3 (d e g. ) *«U Ift 
Wti)t»81l4»cJ:*fiaW^t43*tsa*iiffi©iEffiW 
)S%0 3 = O' > £Oi:t%»^i:LT«tTi/>So El 5 

ffiT-r*ci: ^fc, ftjte 3 0*&«fi^3 o 
e d 2 2^e.A*t-f57 1 e^^Bi l a/x^^->'i'2fflijtc»ttii-r 

5^tc, g^BffifcBSSii!5:^|R]}c^a<*tai'f 

[0 0 6 0] «±^bfcJ;?tc, *nffe<DBmfc&ft 
tf» WftRtfay h^Xh^iS<g^p a D «©^« : ^ai^ 

[0061] cm 2 vnmcoBM) ^tc, 2 

Ot^TE 1 6 7iSE2 1 ^ffl^TlitSo St(CE2 2 
(a) , (b) *ffl^TattWLfe«):3K:, 
H(i. ffitt^Ttffi 1 0 4 ©-iati:««i»)t« l 0 6 %m 
Hb, ««#JteKl 0 6cD«tCL ED 1 0 8^BSBb 
T^5o L E D 1 0 8^e.SttiSbfc^(i, 1 
0 6rt«*fc»LT*tt#)t* 1 0 6©flfliB^6»m 
U ^AWffi 1 2 2*^6iB«#)t« 1 0 4 tcAWfSo 
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ffi«»)ifi« i o 4 icxftiLtcm*. M®m 1 1 OT'SW 
Lxmum 1 2 8^ku$/^ i o zmictoia 

[0062] mVmKfa 104tt, «S$«iSB©JI*8 

Hffl i? 2 fis© led i o BteftUttzWatift z^y 

f-0/W*5-rh»a©Jtt»ttH^ PDAXPers 
onal Digital Assistant) ©g 
jj*«Bffi?4B©L E D 1 0 8*3fc»fc-r5«ta*tft3 
•<f yf-W^pyh^-f h£3WWfc»£SB»i:B^Sn"CV 

So 

[00 63] tC 3tf, LED108 iiffiBBBKit"* 
TB3WWWttl^fcik ffi»fi©ftBSB*f#5 ©* s ffl 
LED10 8*fl!^T»WK©}t»ttB*B 
Soffit LT, L E D 1 0 8lCffi?mffi.*mi}U-$-£Z>l5 

mifiibi. L-frU LEDI 0 8 K»-r*B*Bj!ios-e 
St LED 1 0 8©S»Mc*9BH©iafttf±ffU ft 

K© J»E*fc «k 5 > < * - 5>*5>* y * $/ 
fC<fcU, LED 1 OSO^-y^r-v'lCffifflJnT^S^ 

*©&{bbWS tK BJBIffl-e^jaBffctfBf?*: 

[0 0 6 4] Sfc, KBK©%BttB$ft«'lc& LE 
D i 0 8©&BB»*ift!ra£4*Tt»J:i\, LfrL, ft* 

©ftB^BKfc^TttBttBfttg 1 0 6©«C LED 

i o 8 £BEB-f tv5fca&> 3ow±©l 

ED 1 0 8*EB-r5fcti 7 >*<i:t.2OtU:©LEb 
1 0 8*tttt*3ME 1 0 6©-BK:ifi»LTKBf*& 
gtffcSo L*»U «&©LED 1 0 8*ifi»tTiBB 

-rat, ledi osisHosa^ffL-, ±Kfcnai 

TL£3o 

[0 0 6 5] L E D 1 0 8 ti, tia n n«©i5iSi£ 

&o*#S*T**^fc^$MIB*WLT^*. led 

?y?<Dm&xm±<Dr$Mic£K>. s?ig©L ed i o 

8 t {£&?&© L E D 1 0 8 t X'im^ 2-3 teBfi©» 

mm^.-t^robimm.m'h^o <:©&©, mwm% 

£l 0 6©BWcf-ft?riLED 1 0 8£g2Hf St, 
JfcB»fifc**9--&llfi$W>#«£-r * C 0 , % 
*&m<0&fjm&tMtTLX btr>t^r> VOWS. L T 

[0066] *mm<oBM<DB&M. m^xmtitzm 
*iett©B5ns^sB&tf*ftfcffl^&tt*ttB8 

B£}f«tS ct(c£>s 0 

[0067] ±33orafi*»»f *nm<om 

T?KBU B»T*LED*»6fl!)Jtt*B*bfc*lc, B 



[0068] (HMM2-D *t\ xnmommom 
mm2-\ fc£*ft»BB&tf*n*«*fc8i*Bfifc 

O^THl 6&tf01 7*ffll/>T^Wr5 0 01 6M\ 
*IS*©«BK«fcS#»8B©«»a**LTV3. 0 1 

6 (a) itftffi&wz&™mwmfr<b&rcmi&z*u 

Ml 6 (b) iiBl 6 (a) ©H-H«TWWUfc3iai 
Sfi©Wffi*^L.TV^o 01 7tt, )t»Sfi© 
BI**ifcfcUTjRU"Cl#S5. 01 6 (a) , (b) fc* 
T^tC ft»BB4tiU agft«l Ofc, «%K1 0© 

■-iiKm«oBmL-p*KEB«nfca*©L e d 2 2 

a, 22b, 2 2 c t*£LtVS. L E D 2 2 a lift 
ejt*5»fcU L E D 2 2 bti»fe«*f6)ie-r*. *fc 
LED22 c{±Wfett*83fr*"S. 1»LED22 

a. 2 2 b, 2 2 cfr&0&&©%tffl&£nSCfcfC 
«t 0 a&3t^4J«Sn*o #HfiSBT?fci: L E D 2 2 a , 
2 2 b, 2 2 c(i6fl, -8-Itl 8ffl#BBB£ftT<^£> 

(HI 1 6 (a) T(13fi (91) ©LED22a, 2 2 

b, 2 2 c©**iLTV^) o 

[0069] mymi o&, ftttttssi 6^&ba9^ 

/^;l/2 (01 6 (a) , (b) ■etiB^^f) BfcJt 

4 0OS^Hfflfl!JK«. Wft« 1 OftttmytTZKZK 
WI±J®1 6*UcK«*-tt*»rtIiB (^yXATU-T) 1 
7# s Jfcl#£ttT^.5o BJI6E1 0OLED2 2 

a, 2 2 b, 2 2 c BEBft©B2ZK(^ BAB^/<^;I/ 
2ffl!lfC3t*lfWLfcl/^, ll©LED22a, 22 

b, 2 2 cfr&l*ttiSttfc3t*B£LTffi)tS««4 0 

[0 0 7 0] 5^fcH»1"* L E D 2 2 a , 2 2 b, 2 
2 c ©HB L filft 2 . 8mmf*!>, RJtfiflMBJfiCL 
ED 2 2 a (Xti2 2 b, 2 2 c ; J^T, ffi^l 

2 2 T'/Tt) |H|±©HI!iL' te,ft8. 4mmT$5, ft 
B£Btt4 2©fta^|fi]©S? L 5t4BAtf5 Omrnt? 
fe5o §L ED2 2 a, 2 2 b, 2 2 c ^e.©WHl7 l e© 

fcUftS) tt. ffi»«ffcJ3^T«ta6 5' -8 0° T'$> 
%>o Sfc, 0 1 7{Cjjrf<fc?lC, PMMA^6**B3t 
fill OfcAW-r^B^Wft^ffiftAfitttes 5° ~3 
8° Mftfcfc*. r^PSL' TEBSnfcBft©LED2 
2|BI±*^©7t*l8 0, 8 1*\ L ED2 2fr6.SgglD 
(C$>5) 1 6ig-&pB^4 2tl««4 OtWWffitte^ 
TiGpJK^fift AWBHrtTS^fcB&Sttfttf , B%B 
nS^4 0ft«&ttJUK#^^2 fcfiaBf53t©Wfitr6 

at>%, NBL' , «DfttfWK¥BftA»43l©Mft 



[00 71] 

D> (L' /2) X c o t A . • • • (Si) 
^mmmX'lt, Jtffl^flW4 2 0(BD*5. 5mm~ 
6. 2mm ($Rtf6mm) l:LT^5. 
[0 0 7 2] ^HSfeTOi, *fi©L ED22aK40 
mA, 860LED2Zbt2 5mA. RtfWfeOLE 
D 2 2 c(C 2 5mk<DV.?fo%UtC.tlC&'), W&tS<b 

■»f»aK€r6oiaE?n*v^wa3 oo o c d/mwm 

JBKBBLTi^*. c<D) l [«B4£, SdffiA (V 

a) t-F0»fta3^<*^fc***fcaiS8n («*. 
fcf*fH3. 5-<yf-oQVG a) {cjiffl-r^t, 

B#2 0 0 c d/m2W±TR7JB#K©ft»*Mir*£B 

[0073] *n««i-ett, *ft*ngfcs#fe)t*$2 

Jt~$~%> 3 H!8i£> L E D 2 2 a< 22b, 2 2c»T 
3 S^iO L E D l/W*-fi:t*, 
l^fcti)* r3 i n.l^J <DLED^, Bfeit^JRMfi* 
S L E D?v7t fc*fi*-&t>*fc LED 
fOiOLED4ffll^TtJ;l/\ r3 i n lSj OLE 
D*ffltr'«it*(c*svvc, PttftL EDIBOIHULjV 
MX.tf8. 3raraT*nif. SKL E D*^©aWft» 

m**%mmcmm Lrc%&mim+& i e d 2 2 

a, 2 2b, 2 2ci:tttfRli;T**fc«), 

4 2CDtlD(i*HS{sPi:|B)«{C6mmg)ST'J;^o #H 

LED£B£, UW©*Cft*KttoTlME# ! fi<ft* 
.kdfcL EDSrffiBTSt, fflft»6I«4 OOiMllcA 

[0074] mmm 2 - 2 ) *k, ^mmmmon 
mn-zifC^^mmc-o^xm 1 sat/a 1 9* 

fflV^TKWr*. 01 8&, *£BtM<:J:5JfcSBB© 
^fig^tTVSo 01' 8 (a) ttftM&Bfc^Iiffi. . 
Mfr^M/ciffiJt^U 018 (b) te01 8 (a) cD 

(D 1 x s i n B/ ( (N 1 2- (s i 
+ (D2X S i nB/ ( (N2*- (s 
+ (DnXs i n B/ ( (Nn 2 - (s 
(32) 

[0 0 8 0] ^fWJT'ti, gffiB 2 - 1 [Cft^T, U 

^ms^pi^s 1 fcffl^SCfclcJ:*), ftil£B#4 2 
CDS (D 1 + D2) £«<T-t3„ Lf:*ST, ftjgg 
fi4<D1M;C*'JvS <"?#«. *ftB0!|-?t>£Mi 
0IJ2-1 fc^fC^aJP^L ED^n?.cOi^ 

[0081] 2 - 3 ) , *H«<Ofl5»©^ 

Si0ij2-3^J:5^Slti:o^TE2 0*ffl^TUtiW 
•f^o 02O(i, #*MyK<fc5ftiJISB<D®fi£*^L. 
T1/>S. 0 2 0 (a) {±X£BSB*^Effifflia^llfc 
BfiMErasU 02 0 (b) **H2 0 (a) ©J - J»T 



«f M 2 0 0 3 - 2 1 5 3 4 9 

fc, 01 9(iftB*B0«W*tfc*:U"C*bT^*. ft 

LT-?-©^**^ 5o 018 (a) , (b) iCyjkt 
ct^tc, *fS«0lJTfcl\ y£BSB«4 2tf. 'J7U*2 
(SW«) 4 4-PHSnfcBBS 1 (mtf£5UB) 
f3t«10rt©LED2Za, 2 2 b, 2 2 cSBffitf 

[0075] *nm\ic&^rt>, mmi' -esBsn 

fc IHfecDL ED 2 2|B]±^ 5)^*18 0, 8 1 ^ftiSa 
Btt4 2 i:®}fciRB«4 0 fcCffffiKfc^TS^fcfi^ 
Ttntf, iB3t»B«4 0fr£$if B g^U;i/2tcjSt4 

? %ft<Dmm.ts p.st/fety & c s -eft 5 5 

[0 0 7 6] CCT-, jg)t»B«40KW'r4««S 1 

<o*iw«*Btif**N i fcu ffijtwflwu o.fcw-r* 

BBS 2©tlttWfteJ/T*£N2fc-f5 0 LED 
2 2 a, 2 2 b, 2 2 c 1?bMi(Mffi$. 4 0 KAtt Ltc 
X®ft<»m&¥mft*B£?%o BBPHL' , Bfff^N 

i , n 2 , ipiD i , d 2Rifum^mn B (i, X*;l/CD 

[0 0 7 7] (D 1 x s i n B/ ( (N 1 2 - (s i n 
B) 2) i/2) + (D2xsinB/((N2 2 -(si 
n B) 2) 1/2) >L' /2 

[0078] *nmmT'&, mmmms 1 ©sd i % 

&2mm, BBS 2<DfiD2*SKllmm»i:-tSCi*K«fc 

B^B«4 2*'nlOH*S n£7frD«fr75lB]K:WL.T 
^ntf, RSBL' , «WSnTOlJT*Nn, BBS n 
©BD nRtf»fi¥Bft Bfi, 3fca©H«*»tfc LT^ 

[0 0 7 9] 

n B) 2) 1/2) 

i n B) 2) 1/2) + • . . 

1 n B) 2) 1/2) > L ' / 2 • • • 

«WLfctt»BB0Wffi**l-TV^. BS6M2 
- i&tf2-2K:;SL;fcftBBB©*BBBfcH-©« 

TZcDmrnzgrntZo **awwTH:, 0 1 t^-rnsfi 
flfij 1 - 1 tp«©ftaM«&©«fti£ 1 oawavenr 

t^AWBI 2^e«7 l u;tgl 0{cA*tL-/"cLED2 

2 a, 2 2 b, 2 2 c*^&«)3tt«, BJtffil 0©)tlttti 
ffi 1 6 ib^ffliJIB*^*^ 2 «lk:»ai-r * c i: ft < 3ttR 

its 1 4 Ksijai-rso )tAMffi 1 2 frp.7tK&ra 1 4 s 

■p<DBgBtt» Hflfiff>J2- !Rlf2-2fci3WSfflD, D 
nfcJtKUTfiV^cii), Plfe^L E D 2 2IrI±A''5<0# 



(12) 
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3. 

[0082] *mmmfc&ti& mx&. i o<oft\m 
1 2*>5>7 , 6£fttffii 4* T<Dmz*%tzwytmmm4 

c o o 8 3 ] (HS6W 2 - 4 ) <wc *nm<o&m<Dn 

mm 2 - 4 fc * 3 ftttSAK: OV>T B 2 1 Srffl 1/ ' TWW 
-TSo 02 Hi, *£MfflK<fc53fc^li©fllja*SL 
0 2 1 (a) (JftiiSB ; £^HffifJfre>Jl/c 
flt$#7*U 02 1 (b) &02 1 (a) OK-K8T 
W«Ufcft»8«©llrffi**LT^3. £fc, 02 1 
(c) «0 2 1 (b) te^flMtE 1 OOJg 

#%jjsLT^*. ft*5, 1715 2-3 fc^L 

fcftif^B^tg/jKgiis i: P-<D«Mif¥ffl* W-T « WjSS 

8, 82 1 (a) , (b) tCaVf «fc3{c, *&Jttffll<?)JlV 
Mfil (Hi, PSMcttAWflB 1 2, 12' fcSLTl^ 

H^n. -JtAftfffil 2' (cWfS]UT^«#) , cffi4 6* 
Ei^ntV^o IKWillJflK 4 6. 4 6' ©WC&L 
E D 2 2 *^n€ nSBB^tlTI/^o L E D 2 2 tWM 

[00 8 4] 021 (c) lC7nt «t 3 »7t« 1 0 (C 
tt, -TjOftAfctffi 1 2ffll*M8<ftSJ:5K:«<S2W 
NiBl 9' t. ftil75»ftA*tB 1 2" »Mg<ft3<k? 

Kfi<»2j*i^ffii 9**lti/^o cmczomfttix. 

i o<dxu XAHfiitf, P» L ED 2 2 *>&wtBsn 

[008 5] *mS©JB»Tti, L E D 2 2 «Glt« 
*) 2 tSffi£ftn LT£I+ 4 fgffiicft 0 , «fc 0 
£<OL E D 2 2^aS5?-a:-f fcSBBT'tS <£5(Cfto 

[0086] sfc, #ft«i o<ommcmmm2- is 

tf2-2fcra«©ttffl£ffl«4 2 <fc 5 K^tt 
if, Hffiffll 2-1SI/2-2C2 {g<Dgfc£> L E D 2 2 
a, 2 2 b. 2 2 c*BBHT*S. Sfe.TOlOO 
^UXAfciifcSf^^UvXtf^fcJ&aU 4 77lfi]3: 

E D 2 2 a , 2 2 bv 2 2 c«rSS^«l OO^EatcSB 

tDDC^O LED22> 2 2a, 2 2b, 2 2c£IEBT't 

"So 

[0087] ^LtmmLrc^v^ *mit&<o&m\c&ti 

*UCffl^^n*)tJR«H*ll«T*S. ft*, ±13^58 
0J2-1, 2-2&tf 2-4T'tt7P>h7'f h£S<E> 



[0 0 8 8] W±SMBLfciS 1 OS«0»*KJ:*«)tt 
<};?{;: 3; i: ft £ ft §<, 

AJ»Bfre>©AWtt£K»£#3ftK*lBi:, ffifBftA 

WiBfctwiaftEWSifcoiBfcEiisft* affi(cR<i^ffi 

tt|p]L-nfc/££ft, JtifBftWfflffikkfcKHijEftKI-fB 
t«JIBAftf3tt*SI3tt-r*» l flftBi:, itufBttKUBT- 
©KWftfctWBJWWlBfr IB IB 2 ttfflG k 
£S£EB£ftfc*t(p]Bi:, iftiBftAIJBtBiJIBftSW 
Bk©fStcEB£tU imBftlttfJB&tfitufBttftffiOPi 

[0 0 8 9] (#132) &ftXMfrt>Kt> % hm%KX 
WB£«*fcftA«£Pi:, fJKJtAWffiKWlfllUTffinE 

^ttJtWflDEiiffiii*^ i: -r 5 tt«ai«KjBja* ft, 

SufB7 1 eA*tffi^5.0Alt^SW?-ti§^S*}ffii:> wi 

i:fetcS5HB) , eS^ffitCBfilBA»t7t^#^-ri)m 1 ttfiB 
k, tuIB^S*tET'cDJKW7 1 6%Buffi7 l 6»tmffi^e 1 *ftii^ 
tf3fl32Wfaffi£tf$5 ( cIBBSnfcttfp]ffit, iu!3ft 
AWBkiWfBftKWBk^KEB^ft, ffiOtMUiB 

[00 90] (#13 3 ) #13 2 IB«<0S»)t«tC*5^T, 
tfUB^WttSSti, affiKRfli^S^lB* UT«i 9 #tt 6 

[0091] (#134) #13 1 71S3©tv$*nfr l ^(c 
I3ic©^*(cio^T, HuSam 1 WlRlfflti, SuIB^AIt 
$<SiaMg<ft3<fc3£<£^TJfcj££n, MIBKMUSK: 
WtSffijftftoA^O* ^a<l. 0° T-fe^Ct^ff® 

[0092] (#13 5 ) #13 1 nm 4 OV>ftl*» 1 «tc 

IB«cOai7 1 e«(i:*5V>T, tij|BS2Wl6]ffi{±, tulBTtAW 

aj»we< ft^<t9tci«v>T)gfi!c?n, ttiiB^tBffitc 
[0093] (#13 6 ) #i b i nm 5 <d\ ^fn<p 1 wtc 

E«©»Mfi«K*^T, Huf3^A«g|5ti, buIBAW^ 

[0 0 9 4] (#IB7) #IB6lB«!c©»)t«(C*^T, 
M8BIBlRHtlRl±»{i, BttKft/Wmffi&tf WIES l WlftiS 
tcWr^BuIBA#t^cOA*fft*Af < "T * J: 5 ftx-/^ 

[009 5] (#13 8 ) #13 6 Xti 7 KfEtROWittRK 



(13) 



N ffl 2 0 0 3 - 2 1 5 3 4 9 



IMlM&fcOlBIOftflO 4tt, WEJfcAJitBSfcMIEJfcStt 
L 3 t U IfilBffljagPKcOSiSi^W 3 
Si:. 0 4S t a n-> (W3/ (2 x L 3) ) X$> 

[009 6] (WE 9 ) WE 1 TIM 8 (D^Tn^ 1 

iR-T 5 U T v % c t *«f ft i: -r « a»ft4go 

[0097] (mib i o) ttmmm9<D^?tifrim 

[0 0 9 8] (WEl 1) WEl 71S1 0<D^-ftt*M 
JlUcEicO^Mcfc^T, Sniem l WlPiSi:WfBm2 

[0099] (WE l 2 ) WE l l E«©WJHSlc*v* 
T> Buf3igff^(6]i:miIB) 1 fiA*tffii:OK©ftge 3«, 

[oioo] (WEi 3) jt^ftfrn-rs^jtwi:, w 

gH3tt**Jt'r*3i«Si:**1"*Jtffli*B'P*-3T, Aft 

fB»ft«Hu weu5£i 2 ©v^-rti** i jhke«©» 
[oioi] &L±.mwLrzm2<DmM<D&mc&%x.M 

(WEi 4) Bfi£oiBBiLi?Eii«ti, rt**tm-rs* 

x., H0IB«a^^iS*^A^Lfct5IB7t^^-r5 

[0102] (we 1 5) (tne 1 4mmytmmcto 

D> (L/2) x c o t A 

-So 

[0103] Cf*iH 1 6) WE 1 4 Xfi l 5 fcffi«o« 
«8BK*s^T, iiftEftig£»i, itftEffiftzgWc 

«S nfcfflJEftOJitWfilfcWU gtfEfSPB L „ IMBJH 
JrfNn&tfiWEIDntt. 
(D 1 X s i n B/ ( (N 1 2 - (s i n B) 2) 1/2) 

+ (D 2 X s i n B/ ( (N 22- (s i n 
B) 2) >/2) + • • • + (D n x s i n B/ ( (N n2 
- (s i n B) 2) 1/2) > l/2 
0Mfi6*i*fc*Cfc*ffiafc*-4)tiii8Bo fcfcU B 



§0 

[ 0 l 0 4 ] (WE l 7 ) WE l 4 EKQftft$B&& 

PSL 1 ?EB**i, MEHML' RtffflESDti, 
D> (L' /2) x c o t A 

[0 10 5] (WE 1 8) WE 1 4X(* 1 5fcEtW># 

mfmica-t^mmtttmtn^N n&iNBDn 

L' , MMWN nStftflEiHD nti, 
(D 1 x s i n B/ ( (N 1 2- ( s i n B) 2 ) 1/2) 

+ (D2X S i nB/ ( (N22- (s i n 
B) 2) 1/2) + . . . + (D n x s 1 n B/ ( (N n 2 
- (s i n B) 2) 1/2) >L' /2 
<&Mtt*»;fc*cfc*ft«i:*5rt»«B. fcJSU B 

[0 10 6] (WE 1 9) P/f^^P^HT'EB^n, ft£ 

Mttfc, lfflE#A»iBfcttfabTfl&SSi'U MEft*5 

WtB^-ttSTtaiftiffii:. tiJE^AWffi^&AWbfcWE 

ffiTKfcf L-fcffiEft* SSEJtff ffiEftW miB*fl- L 
tB.fS.fc 9 {cSW^Sgl 2 *ffaffi£#£5KIBBS 

n, HuE^wujffifcWrsibTffM^nfc^^E^^rwr 

[0107] (we 2 0) ^wtB-rssao^^® 
as t , i3E«a®*8#ttBWt *n€n»ss l tshb * 

% 1 ttftffi^ jfflEft*£KttftMWEft#tHiii%rt , LT 

[0 10 8] (WE 2 1) vHJ^XWcgBB£ft/cB 
ig^Bt^^-r^^SBfcfc^T, tiJE^iSSBtt, 

we 1 3 7!>S2 oo^-rn^ i atcE*g©7 l eMSBA < ffl 

[ 0 l 0 9 ] (WE 2 2 ) WE 2 l Etto^sUHlc £ 
i/^T, BuE^ig^Bti, iKES^^*^©a^iBffiffl)lH: 



[0 110] (ttfS2 3) tffi2 1 Xli 2 2 KfB«<Dg 

*«bk*5^t, mm^^Mi, -ttvmmtmm 

[0 111] 

[0ffi<affi*«£] 

[ia i ] *%w<D% i o*»ojgiBo*attw i - net 
§ #tt#attfic *n*B* fc^anana t/as«no«i 

[0 2 ] *fSBflO^ 1 ©SSfliOJ&BOllBtH 1 - 2 K i 

s$ttffiMmc*nfcii*fcftiigB;fttf«*gB<Dfli 
j**jjvrBT**o 

[0 3] «noawftKJ:*Jtt«©»***"ry97T 

[0 4 ] i oftMo^iRomkffu i - 3 jet 

«B#«ifttf*ft*B*fcftw*B©«i«**'rBT& 

[05] *%w(om i <DnfficoBM<Dmmm i - 3 tc j; 

•T0T-fe-5o 

[0 6 ] *5gB«(Dig i <Dnte<D&m<DMfam l - 4 K<t 

S»^Mtffc*tt*B*;fc^aBRtfaiKSB<B« 
fi!c^-r0T ! $)§o 

[0 7] *«WO»10*StO»l»0^«Wl-4K«fc 
§ #3tt«3fctf K * ti*B* fc3tW«B& tf B*«B<0« 

j**jjvrB?»*. 

[0 8] *«ios i <Dnmmm(Dmmm i - s k * 
3»tt«#tfK*n*ffl*fcftB8Batf^SB©B 

jaM&wtBT**. 
[09] *«IB©3i 1 £>£B0J££<D|gBffll 1 — 5*C«fc . 

a#««st; j en*«*feyfiW«Bo«i«a*^BTa& 

[010] *»i*J0B l (OftNO^ItOllMiffil 1 - 5 K 

[0in #bhh©s i <Dmm<DBM<Dmmm i - 5 k 
[012] #89j©B i (Dmmmm<Dmmm i - e o 

Hull i: * 5 ^oa^R ^ ftSrfii* fcftHBB4>fll 

[013] *wa<Dm i <Dmm<omm(ommm i -etc 
i§»7 l 6«&t/^n*eK./-^M^B«ffi^^-r0T' 

[0 1 4] fcW0&#£fifcftA3*ffiii:©li3©a£fc<fc 
5 n y h ? X h <Dmt*7K? f 9 7 T&5o 
[01 5] fta5©SE#fiflfc3fcM«^®ra©ft£i:B 



KM 2 0 0 3-2 15349 

[016] *8W©B 2 Q|gffi<DJg!i03gft0IJ 2 - IK 
«k*3M«M©«J«***BT**. 
[017] 2 OH«jO««l©*«HW2 - 1 K 

[018] *ltB^Q^ 2 4)£tt0££0$B0!l 2 - 2 K 
<t*3t»«BO«***-rHT**. 

[019] *f$w<om2onm<D&m<Dnmm2-2ic 
«ts3t»«Bo»ff*^-ria-e*s. 

[020] 2 «©JB!§<O|iaS0« 2 — 3 K 

<k *ft«SB©B/8**-fHT&«o 

[021] 2 <DflflfiC>Jfc*gcDliS&#J 2 - 4 K 

«fc*ft»BB©«ia***BTa&S. 

[022] v&(omffl&xfK*n*WAit9m&KBi 
tf^aBoffiia^-rBT?**. 
[023] te«oiijus&tf«n««x.^)tiiBBOB 

[024] ^©#^ttmc*n*«*fc}t««B& 
tf«*«B©s 6Kflso«ia*^"rBT**. 
[flwiaw] 

2 rSBl^^^-^ 
4 JtiiSB • 

6. 8 mm 
i o mws. 

12,34 ftAttffi 
1 4 ftKSffi 
1 5 ffiljBB 

1 6 ytitwm 

1 7 WloJffi 

is mi wipis 
1 9 w,2M$m 

2 0 Rfilftlg 

2 1 Q%.m 

22 LED 

2 4 J5*f& 

3 0,31 aSftSS 
3 2 

3 5 Jfctffcb® 

36, 37, 52, 53 r-^ffi 

3 8 t" ~f 

4 0 SftBBtt 

4 2 ftu^mm 

4 4 U71/7^ 
4 6 Ifttf 

4 8 

5 0 

5 4 ftg|S 

5 6 StB 

6 0, 6 1 , 6 2, 6 3, 6 4, 6 5, 6 6, 6 7, 6 
8, 7 0, 71, 72, 73, 74, 75, 8 0, 8 
1,82 ftffl 



#W 2003-215349 



[05] 



[08] 




10 19 V s go 






[09] 



[0 1 0] 





[014] 



[0 1 5] 



n 





1 


1 1 





-80 -60 - 30 0 30 60 90 120 
ftS03(deg.) 





-90 -60 



-30 0 30 
ft$03(degj 



60 90 



108~ptff~10e 
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(18) 



1f Bfl 2 0 0 3 - 2 1 5 3 4 9 




(19) 



ftM 2003-215349 



[02 2] 



(a) 



108- 

142- 
106 


-til 




-104 
>-FL 


A t^ 








122- 








142- 


) 






108-p 







112 i 110 104 

122 1 ' l 1 

M28 



(51) Int. Cl. ^ s$B"Jf3*t 

F 2 1 V 8/00 

G 0 2 F 1/13357 
// F 2 1 Y 101 :02 

(72)fg#f AlSYEB tfftil 

^ll!*JI|lt«m*JME±/hffl* 4 TS 1 # 

i^ s±a«^art 

(72)5P#g ttft 

»3S?JIU*JI|«iptf HCK±/hH* 4 TS 1 # 

(72)f8W# /Jn» gill 

?*^;n»]ii*sm^E±/hffl*4Ts i# 



[02 4] 




f I f-n-y (##) 

F 2 1 V 8/00 6 0 1 E 

G 0 2 F 1/13357 
F 2 1 Y 101:02 

tt*«lllWll«m't>JS[K±'hffl* 4 Tl l # 

(72)%h^# sec 

ttSJlllWll«?piWRE±/hffl' : l : '4TB 1 § 

F^-i*(#^) 2H038 AA55 BA06 

ZH091 FA14X FA23X FA45X FB02 
FD01 LA17 LA18 



